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Integrin-mediated drug targeting 

The present invention relates to cytostatics which have a tumor-specific action 
result of linkage to or integrin antagonists via preferred linking units. The 
preferred linking units guarantee the serum stability of the conjugate of cytostatic and 
a v p 3 or a v p 5 integrin antagonist and, at the same time, the desired intracellular action 
within tumour cells probably as a result of its enzymatic or hydrolytic cleavability with 
release of the cytostatic. 

Chemotherapy in cancer is accompanied by usually serious side effects which are to be 
attributed to the toxic action of chemotherapeutics on proliferating cells of other tissue 
types than tumour tissue. For many years, scientists have occupied themselves with the 
problem of improving the selectivity of active compounds employed. A frequently 
followed approach is the synthesis of prodrugs which are released more or less 
selectively in the target tissue, for example, by change of the pH (Tietze et al, e.g. DE- 
A-4 229 903), by enzymes (e.g. glucuronidases; Jacquesy et al., EP-A-0 511917; 
Bosslet et al., EP-A-0 595 133) or by antibody-enzyme conjugates (Bagshawe et al., 
WO 88/07378; Senter et al., US-4 975 278; Bosslet et al., EP-A-0 595 133). A problem 
in these approaches is, inter alia, the lack of stability of the conjugates in other tissues 
and organs, and in particular the ubiquitous active compound distribution which 
follows the extracellular release of active compound in the tumour tissue. 

The marked lectin pattern on tumour cell surfaces (Gabius; Onkologie 12, (1989), 175) 
opens up (he fundamental possibility of addressing these specifically on tumour cells 
by linkage of appropriate carbohydrate units to cytostatics. This prospect is restricted 
by the fact that, even in other tissues, in particular in the liver, lectins having similar 
carbohydrate specificities (galactose, lactose, mannose, N-acetylglucosamine, fucose 
etc.) occur (Ashwell et al., Annu. Rev. Biochem. 46 (1982), 531; Stahl et al. Proc. Nad. 
Acad. Sci. USA 74 (1977), 1521; Hill et al., J. Biol. Chem. 262 (1986), 7433; Jansen et 
al., J. Biol. Chem. 266 (1991), 3343). Accordingly, a marked concentration of active 
compound-containing glycoconjugates in the liver and other lectin-rich organs must be 
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expected if, in this approach, carbohydrates are used without particular modification 
establishing a selectivity to tumour tissue. 

The heterocyclic amine batracylin (1) shows a good anti tumour action in various 
stomach cancer models (US-4 757 072). 



Peptide conjugates of (1) having good in-vitro action and more favourable solubility 
properties (US-4 180 343) are more poorly tolerable in animal experiments than free 
batracylin. The fucose conjugates of batracylin (1) described in EP-A-0 501 250 
disadvantageously concentrate very strongly in the liver. 

Quinolone-a (2), 7-[(3a-R,S, 4-R,S, 7a-S,R>4-amino-l,3,3a,4,7,7a-hexah^ 
dol-2-yl] -8-cMoro- 1 ^clopropyl-6^fl 

acid, also shows, in addition to its outstanding antibacterial activity, a very good 
activity against various tumour cell lines (EP-A-0 520 240, JP-4 253 973). However, 
considerable toxicological problems face it (e.g. genotoxicity, bone marrow toxicity, 
high acute toxicity in vivo etc.). 
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20(S)-Camptothecin is a pentacyclic alkaloid which was isolated in 1966 by Wall et 
al. (J. Am. Chem. Soc. 88, 3888 (1966)). It has a high active anti tumour potential in 
numerous in- vitro and in-vivo tests. Unfortunately, however, the realization of the 
promising potential in the clinical investigation phase failed because of toxicity and 
solubility problems. 

By opening of the E ring lactone and formation of the sodium salt, a water-soluble 
compound was obtained which is in a pH-dependent equilibrium with the ring-closed 
form. Here too, clinical studies have not led to success as yet 




About 20 years later, it was found that the biological activity is to be attributed to 
enzyme inhibition of topoisomerase I. Since then, the research activities have again 
been increased in order to find a camptothecin derivative which is more tolerable and 
which is active in vivo. 

For improvement of the water solubility, salts of A ring- and B ring-modified 
camptothecin derivatives and of 20-O-acyl derivatives with ionizable groups have 
been described (Vishnu vajjala et al. US 4 943 579). The latter prodrug concept was 
later also transferred to modified camptothecin derivatives (Wani et al. 
WO 9602546). The described 20-O-acyl prodrugs, however, have a very short half- 
life in vivo and are very rapidly cleaved to give the parent structure. 

WO 96/31532 describes carbohydrate-modified cytostatics in which both serum 
stability and release of the cytostatic within the tumour cells and a specific 
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concentration of the cytostatic in tumour tissue is achieved by a novel linkage of 
selectively modified carbohydrates to cytostatics (for example barxacylin, quinolone-a, 
camptothecin) via preferred spacer and linker groups. 

Integrins are heterodimeric transmembrane proteins found on the surface of cells, 
which play an important part in the adhesion of the cells to an extracellular matrix. 
They recognize extracellular glycoproteins such as fibronectin or vitronectin on the 
extracellular matrix via the RGD sequence occurring in these proteins (RGD is the 
single-letter code for the amino acid sequence arginine-glycine-aspartate). 

In general, integrins such as, for example, the vitronectin receptor, which is also 
called the cl^ receptor, or alternatively the aJJ, receptor or the GpHb/IIIa receptor 
play an important part in biological processes such as cell migration, angiogenesis 
and cell-matrix adhesion and thus for diseases in which these processes are crucial 
steps. Cancer, osteoporosis, arteriosclerosis, restenosis and ophthalmia may be 
mentioned by way of example. 

The receptor occurs, for example, in large amounts on growing endothelial cells 
and makes possible their adhesion to an extracellular matrix. The 0^3 receptor thus 
plays an important part in angiogenesis, i.e. the formation of new blood vessels, 
which is a crucial prerequisite for tumour growth and metastasis formation in 
carcinomatous disorders. 

It was possible to show that the blockade of the abovementioned receptors is an 
important starting point for the treatment of disorders of this type. If the adhesion of 
growing endothelial cells to an extracellular matrix is suppressed by blocking their 
corresponding integrin receptors, for example, by a cyclic peptide or a monoclonal 
antibody, the endothelial cells die. Angiogenesis therefore does not occur, which 
leads to a stoppage or regression of tumour growth (cf. , for example, Brooks et aL, 
Cell, Volume 79, 1 157-1 164, 1994). 
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Moreover, the invasive properties of tumour cells and thus their capability to form 
metastases markedly decrease when their receptor is blocked by an antibody 
(Brooks et aL, J. Clin. Invest., Volume 96, 1815, 1995). 

WO 98/10795 describes conjugates in which a molecule adding to tumours is linked 
to a functional unit such as, for example, a cytostatic or a detectable label such as, for 
example, a radioactive nuclide. Inter alia, integrin antagonists such as, for example, 
peptides having the RGD sequence described above are described as molecules 
adding to tumours. Doxorubicin is described as an example of a cytostatic which is 
linked to a molecule of this type addressing tumours. 

In the case of the compounds of WO 98/10795, the linkage is carried out such that 
the molecule addressing a tumour and the functional unit are directly bonded to one 
another with retention of their respective properties (cf., for example, p. 56, 1. 17, to 
p. 58, 1. 10, and Ex. 6). This has the result that these compounds are indeed 
selectively concentrated in the immediate vicinity of tumour cells by binding of the 
entity addressing a tumour (in the case of a radical having ot v p 3 integrin-antagonistic 
action by binding to the ct v p 3 integrin receptor which, in particular, is expressed on 
endothelial cells newly formed by angiogenesis), but on account of the direct 
combination the functional unit such as, for example, a cytostatic cannot be released 
into the intracellular space of the tumour tissue. 

Fundamentally, the conjugate which on the one hand is selectively concentrated in 
tumour tissue by the effect of a part addressing or integrin receptors found in 
the conjugate, but on the other hand comprises a cytostatic which can be released from 
the conjugate, should have an increased toxophoric effect on tumour tissue due to the 
possibility of the more direct action of the cytostatic on the tumour cells compared with 
the conjugates described in WO 98/10795. 

It was therefore the object of the present invention to develop conjugates which 
comprise a moiety addressing a v P 3 or integrin receptors and a cytostatic which can 
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be released from the conjugate, where the moiety in the conjugate addressing cx^ or 
c^pj integrin receptors retains its ability to bind to the or o^P 5 integral receptor. 

The above object is achieved by conjugates which comprise a non-peptide moiety 
addressing cx^ or integrin receptors, a cytostatic and a linking unit which is 
enzymatically or hydrolyticaUy cleavable with release of the cytostatic. Conjugates 
having a non-peptide moiety addressing oc v p 3 integrin receptors are particularly 
preferred here. 

In principle, medicament-containing conjugates are complex, difficult-to-prepare 
compounds, as is explained, for example, in Anti-Cancer Drug Design 10 (1995), l-9 5 
in particular p. 1. In this article, conjugates of the cytostatic methotrexate, an 
oligopeptide spacer and a protein (human serum albumin) are described. However, it is 
also pointed out (cf. p. 7, first paragraph) that the nature of the linking unit and the type 
of linkage of this unit to the toxophore and the carrier (for example an antibody) can 
affect the cleavage of the linking unit. This article therefore teaches that the linkage 
presented there cannot be transferred to other conjugate systems without difficulty. In 
particular, nothing is said about whether moieties addressed also to or 
integrin receptors in this manner can be linked to toxophores without the moiety 
addressing or cx v P 3 integrin receptors by this means losing its ability to bind to a v P 3 
or otyPs integrin receptors. 

The linking units disclosed in WO 96/31532 are used specifically for the linkage of a 
toxophore to an oligosaccharide radical. Nothing is said about whether moieties 
addressed also to cx Y P 3 or a v p 5 integrin receptors can be linked to toxophores in this 
manner, without, by this means, the moiety addressing a v P 3 or cx^ integrin receptors 
losing its ability to bind to oc v p 3 or <xjfi s integrin receptors. 



According to a preferred embodiment of the present invention, the linking unit can be 
cleaved by tumour-associated enzymes. This leads to a further increase in the tissue 
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specificity of the conjugates according to the invention and thus to an additional 
decrease of the conjugates according to the invention in other tissue types. 

According to a further preferred embodiment of the invention, the linking unit can be 
cleaved by enzymes which are coupled to antibodies with selectivity for tumour tissue 
and are thus addressed to tumour tissue. This is also called the ADEPT approach. This 
likewise leads to a further increase in the tissue specificity of the conjugates according 
to the invention and thus to an additional decrease of the conjugates according to the 
invention in other tissue types. 

Particularly preferred conjugates according to the present invention are those of the 
general formula (I) 

CT - AAl - AA2 - AA3 - AA4 - Sp - 1A (I) 

in which 

denotes a cytotoxic radical or a radical of a cytostatic or of a 
cytostatic derivative, which can additionally cany a hydroxyl, 
carboxyl or amino group, 

is absent or is an amino acid in the D or L configuration, which 
can optionally carry protective groups or a radical Sp\ 

is absent or is an amino acid in the D or L configuration, which 
can optionally carry protective groups or a radical Sp\ 



AAl 



AA2 



AA3 



is absent or is an amino acid in the D or L configuration, which 
can optionally cany protective groups or a radical Sp', 
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is absent or is an amino acid in the D or L configuration, which 
can optionally carry protective groups or a radical Sp 1 , 

in which 



is absent, is an arylaminocarbonyl or an aiylaminothiocarbonyl 
radical having 7-11 carbon atoms or is an alkanedicarboxylic 
acid radical having 3 to 8 carbon atoms or a carbonyi or a 
thiocarbonyl radical, 

with the proviso that at least one of the radicals AA1 to AA4 
and/or Sp is present, 

,mn ^mt; 7 nr r an o v P 3 integrin receptor, 



Sp* 



is an arylaminocarbonyl or an arylaminothio 
carbonyi radical having 7-1 1 carbon atoms, 



i^oup consisting of 



A) 



a radical of the formula (H) 




U 



^V— A—B-W 




(») 



in which 



is OH, a substituted or unsubstituted alkoxy or cyclo- 
alkoxy radical, a substituted or unsubstituted aryloxy 
radical or a saturated or unsaturated, optionallv substi- 



tuted heterocyclyloxy radical, or optionally represents a 
direct bond or an atom from the group consisting of O, 
N and S, via which the radical of the formula (II) is 
bonded to the rest of the conjugate; 

is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical, an optionally substituted 
alkenyl radical or an optionally substituted alkinyl 
radical, via which the radical of the formula (II) is 
optionally bonded to the rest of the conjugate, or is 
-NR 2 * 2 , -NR 2 'S0 2 R 2 ", -NR 2 'COOR 2 *', -NR 2 'COR 2 \ -NR 2 " 
CONR 2< 2 or -NR r CSNR 2 * 2 ; 

in which 

independently of one another is hydrogen, a substituted 
or unsubstituted alkyl or cycloalkyl radical, a substi- 
tuted or unsubstituted aryl radical or a saturated or 
unsaturated, optionally substituted heterocyclic radical, 
or optionally represents a direct bond, via which the 
radical of the formula (II) is bonded to the rest of the 
conjugate; 

is a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical or a 
saturated or unsaturated, optionally substituted hetero- 
cyclic radical, via which the radical of the formula (II) 
is optionally bonded to the rest of the conjugate; 
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is a direct bond or a substituted or unsubstituted 
alkylene group, via which the radical of the formula (II) 
is optionally bonded to the rest of the conjugate; 

is a substituted or unsubstituted alkylene group, 
-NR 2 CO- or -NR 2 S0 2 -, via which the radical of the 
formula (H) is optionally bonded to the rest of the 
conjugate; 

B each independently of one another is a 1,3- or 1,4- 
bridged, optionally additionally substituted phenylene 
group; 

is a direct bond or a substituted or unsubstituted 
alkylene group; 



is absent or is 




is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical, an alkylarnine radical, an 
alkylamide radical or is bonded to one of R 4 , Y, R 5 or 
R 6 , if present, with formation of an optionally substi- 
tuted heterocyclic ring system which includes the 
nitrogen atom to which R 3 is bonded and can be 
saturated or unsaturated and/or can contain further 
heteroatoms; 



is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical, an alkylamine radical, an 
alkylamide radical or is bonded to one of R 3 , Y, R 5 or 
R 6 , if present, with formation of an optionally substi- 
tuted heterocyclic ring system which includes the 
nitrogen atom to which R 4 is bonded and can be 
saturated or unsaturated and/or can contain further 
heteroatoms, or optionally represents a direct bond, via 
which the radical of the formula (II) is bonded to the 
rest of the conjugate; 

is O, N or S; 

is 0 or 1 ; 

is a direct bond or an optionally substituted alkylene or 
alkine group; 

is absent, -N0 2 , -CN, -COR 5 ', -COOR 5 , or is bonded to 
one of R 3 , Y, R 4 or R 6 , if present, with formation of an 
optionally substituted carbocyclic or heterocyclic ring 
system which includes X and can be saturated or 
unsaturated and/or can contain further heteroatoms; 

is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical or a saturated or unsaturated, optionally substi- 
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tuted heterocyclic radical which can be saturated or 
unsaturated and/or can contain further heteroatoms; 



m 



10 



is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical, an alkylamine radical, an 
alkylamide radical or is bonded to one of R\ R 4 , Y or 
R 5 , if present, with formation of an optionally substi- 
tuted heterocyclic ring system which includes the 
nitrogen atom to which R 6 is bonded and can be 
saturated or unsaturated and/or can contain further 
heteroatoms; 



iU 



15 



or 



-_=■ - 
ry 

n 



B) a radical of the formula (III) 




20 



in which 



(HI) 



R 7 is OH, a substituted or unsubstituted alkoxy or cyclo- 
alkoxy radical, a substituted or unsubstituted aryloxy 
radical or a saturated or unsaturated, optionally substi- 

25 ruted heterocyclyloxy radical, or optionally represents a 
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direct bond or an atom from the group consisting of N, 
O and S, via which the radical of the formula (III) is 
bonded to the rest of the conjugate; 

is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical, an optionally substituted 
alkenyl radical, an optionally substituted alkinyl 
radical, a hydroxyl radical or an alkoxy radical or is 
bonded to R 9 with formation of an optionally substi- 
tuted carbocyclic or heterocyclic ring system which 
includes the carbon atom to which R 8 is bonded and can 
optionally contain heteroatoms; 

is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical, an optionally substituted 
alkenyl radical, an optionally substituted alkinyl 
radical, a hydroxyl radical or an alkoxy radical or is 
bonded to R 8 with formation of an optionally substi- 
tuted carbocyclic or heterocyclic ring system which 
includes the carbon atom to which R 9 is bonded and can 
optionally contain heteroatoms; 

is -SO 2 R 10 \ -COOR 10 ", -COR 10 *, -CONR ,(r 2 or 
-CS-NR I0 ' 2 , or represents a direct bond via which the 
radical of the formula (III) is optionally bonded to the 
rest of the conjugate; 
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R 10 * independently of one another is hydrogen, a substituted 
or unsubstituted alkyl or cycloalkyl radical, a substi- 
tuted or unsubstituted aryl radical or a saturated or 
unsaturated, optionally substituted heterocyclic radical, 
via which the radical of the formula (III) is optionally 
bonded to the rest of the conjugate; 



R 10 " is a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical or a 
10 saturated or unsaturated, optionally substituted hetero- 

cyclic radical, via which the radical of the formula (III) 
is optionally bonded to the rest of the conjugate; 



SJ 

>j R 11 is hydrogen, a substituted or unsubstituted alkyl or 

15 cycloalkyl radical or a substituted or unsubstituted aryl 

radical, 



R is hydrogen, CN, a substituted or unsubstituted alkyl or 
^ J cycloalkyl radical, a substituted or unsubstituted alkoxy 

20 radical or a halogen atom; 



is hydrogen, CN, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted alkoxy 
radical or a halogen atom; 



is -(CH^NHSO^CIU-, 

-(CH 2 ) n NH-CO(CH 2 ) 0 -, 

-(CH^OCH^CH^-, 

-(CHO.COOCCH^-, 

-(CH 2 ) n CH 2 CO(CH 2 ) 0 -, 



KCH^O^NHCCH^-, 
-(CH^CONHCCH^, 

-(CHACHjCXCHa-, 
-(CH^OOCHCH^, 
-(CH 2 ) n COCH 2 (CH 2 ) 0 -, 



# 
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-(CH 2 ) n CH 2 SO(CH 2 ) 0 -, -(CH^SOCH^CH^-, 
-(CH^CH^SO^CH^ or KCH^SO^H^CH^-, 
where n and o each is an integer of 0 or 1 and n + o <> 1 ; 

is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical or is bonded to one of R 13 , R u 
or R 15 , if present, with formation of an optionally 
substituted heterocyclic ring system which includes the 
nitrogen atom, to which R 12 is bonded and can be 
saturated or unsaturated and/or can contain further 
heteroatoms; 

is N, O or S; 

is 0 or 1 ; 

is absent, is -H, a substituted or unsubstituted alkyl or 
cycloalkyl radical, -NO^ -CN, -COR 13 ', -COOR 13 *, or is 
bonded to one of R u , R 14 or R 15 with formation of an 
optionally substituted heterocyclic ring system which 
includes X' and can be saturated or unsaturated and/or 
can contain further heteroatoms; 

is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical or a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical which can be saturated or 
unsaturated and/or can contain further heteroatoms; 
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is N or S; 

is absent, hydrogen, a substituted or unsubstituted aJkyl 
or cycloalkyl radical, a substituted or unsubstituted aiyl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical or is bonded to one of R 12 , R 13 
or R 15 , if present, with formation of an optionally 
substituted heterocyclic ring system which includes the 
nitrogen atom to which R 14 is bonded and can be 
saturated or unsaturated and/or can contain further 
heteroatoms; 

is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical or is bonded to one of R 12 , R 13 
or R 14 , if present, with formation of an optionally 
substituted heterocyclic ring system which includes the 
nitrogen atom to which R 15 is bonded and can be 
saturated or unsaturated and/or can contain further 
heteroatoms, or optionally represents a direct bond via 
which the radical of the formula (IH) is bonded to the 
rest of the conjugate; 



a radical of the formula (IV) 
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HN 



O 




R 



,19 



.18. 



o 



R 



(IV) 



in which 

R 18 is OH, a substituted or unsubstituted alkoxy or 
cycloalkoxy radical, a substituted or unsubstituted 
aryloxy radical or a saturated or unsaturated, optionally 
substituted heterocyclyloxy radical, or optionally 
represents a direct bond or an atom from the group 
consisting of N, O and S, via which the radical of the 
formula (IV) is bonded to the rest of the conjugate; 

q isOorl; 

R 19 is hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl 
radical, a saturated or unsaturated, optionally substi- 
tuted heterocyclic radical, an alkylamine radical, an 
alkylamide radical, or optionally represents a direct 
bond, via which the radical of the formula (IV) is 
bonded to the rest of the conjugate; 



and their physiologically acceptable salts and stereoisomers. 



Of the conjugates of the formula (I), according to a preferred embodiment those 
conjugates are particularly preferred in which 



m 
□ 



o 



25 
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CT is camptothecin or 9-aminocamptothecin, which can be bonded 

to the rest of the conjugate via the C20-OH group or, in the case 
of 9-aminocamptothecin, via the free amino group; 

5 

AA1 is absent or is a naturally occurring amino acid in the D or L 

configuration, which is selected from the group consisting of 
glycine, alanine, valine, leucine, isoleucine and phenylalanine; 

10 AA2 is absent or is a naturally occurring amino acid in the D or L 

configuration, which is selected from the group consisting of 
lysine, glutamate, histidine, glycine, arginine, ornithine and 
« - leucine, and can optionally carry protective groups or a radical 

s] s P ', 
in 15 

^ AA3 is absent or is a naturally occurring amino acid in the D or L 

111 configuration, which is selected from the group consisting of 

glycine, alanine, valine, leucine, isoleucine and phenylalanine; 

20 AA4 is absent or is a naturally occurring amino acid in the D or L 

configuration, which can optionally carry protective groups or a 
radical Sp', 



in which 

Sp c is a phenylaminocarbonyl or a phenylaminothio- 

carbonyl radical, 



30 



Sp 



is absent, is a phenylaminocarbonyl or a phenylaminothio- 
carbonyl radical or is an alkanedicarboxylic acid radical having 
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with the proviso that at least one of the radicals AA 1 to AA4 
and/or Sp is present, 

denotes a non-peptide radical of the formula (II) addressing an 
cx v P 3 integrin receptor, 

in which 

R 1 is OH, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, t-butoxy, pentoxy, isopentoxy, neopentoxy, 
hexoxy, cyclopropoxy, cyclopropylmethoxy, cyclo- 
butoxy, cyclopentoxy, cyclohexoxy, phenoxy, benzyl- 
oxy, tolyloxy or a substituted derivative thereof, or 
optionally represents a direct bond or an atom from the 
group consisting of N, O and S, via which the radical of 
the formula (II) is bonded to the rest of the conjugate; 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyL, 
cyclopropyl, cyclobutyl, cyclopentyL, cyclohexyl, 
phenyl, benzyl, tolyl or a substituted derivative thereof 
an optionally substituted alkenyl radical or an 
optionally substituted alkinyl radical, via which the 
radical of the formula (II) is optionally bonded to the 
rest of the conjugate, or is -NR 2 ' 2 , -NR r S0 2 R 2 ", 
-NR'COOR 2 ", -NR r COR r ,-NR r CONR 2 ' 2 or 
-NR r CSNR r 2 , 



in which 
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R r independently of one another is hydrogen, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, or optionally represents a 
direct bond via which the radical of the formula (II) is 
bonded to the rest of the conjugate; 

R 2 " is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, 
cyclobutyL cyclopentyl. cyclohexyL phenyl, benzyl, 
tolyl or a substituted derivative thereof, -C 6 H 2 (CH 3 )3, 3- 
aminophenyl, 4-aminophenyl, 2-chlorophenyl, 4- 
chlorophenyl, 4-methoxyphenyl, 2,5-dichlorophenyl, 4- 
trifluoromethylphenyl, camphor- 10-yl, 4-t-butylphenyl, 
2,5-dimethylphenyl, 3-chlorophenyl, 2-methoxy-5- 
methylphenyl, 2,3,5,6-tetramethylphenyl, 2,3- 
dichlorophenyl, 2,6-dichlorophenyL, 2-naphthyl, 3- 
trifluoromethylphenyl, 4-fluorophenyl, 2,4-difluoro- 
phenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluoro- 
phenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3- 
chloro-6-methoxyphenyl, 2-trifluoromethylphenyl, 2- 
alkylsulphonylphenyl, 2-arylsulphonylphenyl, 3-{N- 
acetyl-6-methoxy)aniline or 8-quinolinyl, via which the 
radical of the formula (II) is optionally bonded to the 
rest of the conjugate; 

U is a direct bond, 



# 

-21 - 



is an optionally substituted C,. 5 -alkylene group, via 
which the radical of the formula (IT) is optionally 
bonded to the rest of the conjugate; 

is a 1,3- or 1,4-bridged phenylene group which is 
unsubstituted or contains at least one alkoxy radical; 

is a 1,3- or 1,4-bridged phenylene group which is 
unsubstituted or contains at least one alkyl radical; 

is a direct bond or an optionally substituted C M - 
alkylene group; 



is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, 
tolyl or a substituted derivative thereof, C M -alkyl- 
amino-C M -alkyl, C^-dialkylamino-C^-alkyl, amino- 
C^-alkyl, C^-alkyloxy-C^-alkyl, 



is a direct bond or 
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or is bonded to one of R 4 , Y, R 5 or R 6 , if present, with 
formation of an optionally substituted heterocyclic 4- to 
6-membered ring system, which includes the nitrogen 
atom to which R 3 is bonded and can be saturated or 
unsaturated and/or can contain further heteroatoms; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutjd, cyclo- 
pentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, 
tolyl or a substituted derivative thereof; C^-alkyl- 
amino-C M -alkyl, C^-dialkylamino-C^-aJkyl, amino- 
C^-alkyl, C^-alkyloxy-C^-alkyl, one of the radicals 
(al) to (a28) or is bonded to one of R\ Y, R 5 or R 6 , if 
present, with formation of an optionally substituted 
heterocyclic 4- to 6-membered ring system which 
includes the nitrogen atom to which R 4 is bonded and 
can be saturated or unsaturated and/or can contain 
further heteroatoms, or optionally represents a direct 
bond via which the radical of the formula (II) is bonded 
to the rest of the conjugate; 

is O, N or S; 

is a direct bond or a substituted or unsubstituted 
methylene or methine group; 

is absent, is -N0 2 , -CN, -COR 5 ', -COOR 5 * or is bonded 
to one of R 3 , Y, R 4 or R 6 , if present, with formation of 
an optionally substituted carbocyclic or heterocyclic 4- 
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to 6-membered ring system which includes X and 
which can be saturated or unsaturated and/or can 
contain further heteroatoms; 

R 5 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
phenyl, benzyl, tolyl or a substituted derivative thereof, 

R 6 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, 4-methylcyclohexyi, 3,3,5-trimeth- 
ylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl 
or a substituted derivative thereof, C M -alkyl-amino- 
C^-alkyl, C^-dialkylamino-C^-alkyl, aminoC^-alkyl, 
C^-alkyloxy-C^-alkyl, one of the radicals (al) to (a28) 
or is bonded to one of R 3 , Y, R 4 or R 5 , if present, with 
formation of an optionally substituted heterocyclic 4- to 
6-membered ring system which includes the nitrogen 
atom to which R 6 is bonded and can be saturated or 
unsaturated and/or can contain further heteroatoms. 

Particularly preferred conjugates of the formula (I) in this preferred embodiment are 
those in which R 1 represents a direct bond or an atom from the group consisting of N, 
O and S, via which the radical of the formula (II) is bonded to the rest of the 
conjugate, and the other radicals of the formula (II) are as defined above. 

Likewise, particularly preferred conjugates of the formula (I) in. this preferred 
embodiment are those in which R 4 represents a direct bond, via which the radical of 
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the formula (II) is bonded to the rest of the conjugate, and the other radicals of the 
formula (II) are as defined above. 

Likewise, particularly preferred conjugates of the formula (I) in this preferred 
embodiment are those in which the radical of the formula (H) is linked to the rest of 
the conjugate via a radical in the a- or p-position relative to the carboxyl group, and 
the other radicals of the formula (II) are as defined above. 

Of the conjugates of the formula (I), according to a further preferred embodiment 
those conjugates are particularly preferred in which 



CT is camptothecin or 9-arninocamptothecin, which can be linked to 

the rest of the conjugate via the C20-OH group or, in the case of 
9-aminocamptothecin, via the free amino group; 

is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of 
glycine, alanine, valine, leucine, isoleucine and phenylalanine; 

AA2 is absent or is a naturally occurring amino acid in the D or L 

configuration, which is selected from the group consisting of 
lysine, glutamate, histidine, glycine, arginine, ornithine and 
leucine, and can optionally carry protective groups or a radical 
Sp«, 



AA3 



is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of 
glycine, alanine, valine, leucine, isoleucine and phenylalanine; 
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AA4 is absent or is a naturally occurring amino acid in the D or L 

configuration, which can optionally carry protective groups or a 
radical Sp', 

5 in which 

Sp' is a phenylaminocarbonyl or a phenyl aminothio- 

carbonyl radical, 

10 S P is absent, is a phenylaminocarbonyl or a phenylaminothio- 

i—J 

xfj carbonyl radical or an alkanedicarboxyhc acid radical having 3 

p to 6 carbon atoms or a carbonyl or a thiocarbonyl radical, 



0* 



M with the proviso that at least one of the radicals AA1 to AA4 

1* 15 and/or Sp is present, 

5 
»«? ' 

Ft) IA is a non-peptide radical of the formula (II) addressing an oc^ 

p integrin receptor, 

O 

20 in which 

R 1 is OH, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, t-butoxy, pentoxy, isopentoxy, neopentoxy, 
hexoxy, cyclopropoxy, cyclopropylmethoxy, cyclo- 
25 butoxy, cyclopentoxy, cyclohexoxy, phenoxy, benzyl- 

oxy, tolyloxy or a substituted derivative thereof, or 
optionally represents a direct bond or an atom from the 
group consisting of N, O and S, via which the radical of 
the formula (II) is bonded to the rest of the conjugate; 

30 
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is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
phenyl, benzyl, 4-aminobenzyl, tolyl, phenylethyl, a 
substituted derivative such as 4-aminobenzyl or a 
saturated or unsaturated, optionally substituted hetero- 
cyclic analogue thereof, an optionally substituted 
alkenyl radical, an optionally substituted alkinyl 
radical, via which the radical of the formula (II) is 
optionally bonded to the rest of the conjugate; 

is a direct bond or an optionally substituted C,_ 3 - 
alkylene group such as -CH(C 6 H 4 -3-NH)- or 
-CH(C 6 H 4 -4-NH>, via which the radical of the formula 
(II) is optionally bonded to the rest of the conjugate; 

is -NR 20 CO- or-NR^SCV; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl, phenylethyl, 
phenylpropyl, phenoxyethyl or a substituted derivative 
thereof; 

is a 1,3- or 1,4-bridged phenylene group which is 
unsubstituted or contains at least one alkoxy radical; 

is a 1,3- or 1,4-bridged phenylene group which is 
unsubstituted or contains at least one alkyl radical; 
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is a direct bond or an optionally substituted C, 
alkylene group; 



is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl. cyclohexyl. 4-mcthylcyclohexyl, 33,5-trimeth- 
ylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl 
or a substituted derivative thereof, Q ^,-alky lamino-C , ^- 
alkyl, C^-dialkylammo-C^-alkyl, amino-C^-alkyl, 
C^-alkyloxy-C^-alkyl, one of the radicals (al) to (a28) 
or is bonded to one of R 4 , Y or R 6 , if present, with 
formation of an optionally substituted heterocyclic 4- to 
6-membered ring system, which includes the nitrogen 
atom to which R 3 is bonded, and can be saturated or 
unsaturated and/or can contain further heteroatoms; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-trimeth- 
ylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl 
or a substituted derivative thereof; C,^-alkylamino-C M - 
alkyl, C,^-dialkylamino-C M -alkyl, amino-C M -alkyl, 
C,^-alkyloxy-C M -alkyl } one of the radicals (al) to (a28) 
or is bonded to one of R 3 , Y or R 6 , if present, with 



is 



R 
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6-membered ring system, which includes the nitrogen 
atom to which R 4 is bonded and can be saturated or 
unsaturated and/or can contain further heteroatoms, or 
optionally represents a direct bond via which the radical 
of the formula (II) is bonded to the rest of the 
conjugate; 

X isOorS; 

Y is a direct bond or a substituted or unsubstituted 
methylene or methine group; 

R 5 is absent; 

R 6 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, 4-methyicyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, 
tolyl or a substituted derivative thereof, C,^-alkyl- 
amino-C^-alkyl, C^-dialkylamino-C^-alkyl, amino- 
C^-alkyl, C^-alkyloxy-C^-alkyl, one of the radicals 
(al) to (a28) or is bonded to one of R\ Y or R 4 , if 
present, with formation of an optionally substituted 
heterocyclic 4- to 6-membered ring system which 
includes the nitrogen atom to which R 6 is bonded, and 
can be saturated or unsaturated and/or can contain 
further heteroatoms. 



Particularly preferred conjugates of the formula (I) in this further preferred 
embodiment are those in which R 1 represents a direct bond or an atom from the 
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group consisting of N, O and S, via which the radical of the formula (II) is bonded to 
the rest of the conjugate, and the other radicals of the formula (II) are as defined 
above. 

Likewise, particularly preferred conjugates of the formula (I) in this further preferred 
embodiment are those in which R 4 represents a direct bond, via which the radical of 
the formula (II) is bonded to the rest of the conjugate, and the other radicals of the 
formula (II) are as defined above. 

Likewise, particularly preferred conjugates of the formula (I) in this further preferred 
embodiment are those in which the radical of the formula (H) is linked to the rest of 
the conjugate via a radical in the a- or P-position relative to the carboxyl group, and 
the other radicals of the formula (II) are as defined above. 

Of the conjugates of the formula (I), according to yet a further preferred embodiment 
those conjugates are particularly preferred in which 

CT is camptothecin or 9-aminocamptothecin, which can be linked to 



the rest of the conjugate via the C20-OH group or, in the case of 
9-aminocamptothecin, via the free amino group; 



AA1 



is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of 
glycine, alanine, valine, leucine, isoleucine and phenylalanine; 



AA2 
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is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of 
glycine, alanine, valine, leucine, isoleucine and phenylalanine; 

is absent or is a naturally occurring amino acid in the D or L 
configuration, which can optionally carry protective groups or a 
radical Sp% 

in which 

Sp c is a phenylaminocarbonyl or a phenylarninothio- 

carbonyl radical, 

is absent, is a phenylaminocarbonyl or a phenylarninothio- 
carbonyl radical or is an alkanedicarboxylic acid radical having 
3 to 6 carbon atoms or a carbonyl or a thiocarbonyl radical, 

with the proviso that at least one of the radicals AA1 to AA4 
and/or Sp is present, 

is a non-peptide radical of the formula (III) addressing an ot v P 3 
integrin receptor, 

in which 

R 7 is OH, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, t-butoxy, pentoxy, isopentoxy, neopentoxy, 
hexoxy, cyclopropoxy, cyclopropylmethoxy, cyclo- 
butoxy, cyclopentoxy, cyclohexoxy, phenoxy, benzyl- 
oxy, tolyloxy or a substituted derivative thereof or 
optionally represents a direct bond or an atom from the 
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group consisting of N, O and S, via which the radical of 
the formula (III) is bonded to the rest of the conjugate; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, phenyl, benzyl, tolyl or a substituted 
derivative thereof, -OH, methoxy, ethoxy, propoxy, 
butoxy, pentoxy, hexoxy, benzyloxy or is bonded to R 9 
with formation of an optionally substituted 3- to 6- 
membered carbocyclic or heterocyclic ring system, 
which includes the carbon atom to which R* is bonded 
and can optionally contain heteroatoms; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, phenyl, benzyl, tolyl or a substituted 
derivative thereof, -OH, methoxy, ethoxy, propoxy, 
butoxy, pentoxy, hexoxy or is bonded to R 8 with 
formation of an optionally substituted 3- to 6- 
membered carbocyclic or heterocyclic ring system 
which includes the carbon atom to which R 9 is bonded 
and can optionally contain heteroatoms; 

is SO 2 R ,0 \ -COOR 10 ", -COR 10 , -CONR 1(r 2 or -CSNR 1 ^ 
or represents a direct bond, via which the radical of the 
formula (IH) is optionally bonded to the rest of the 
conjugate; 
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is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, phenyl, benzyl, tolyl or a substituted 
derivative thereof, -C 6 H 2 (CH 3 ) 3 , -C 6 (CH 3 ) 5 , 
-CH 2 C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 3-chlorophenyl, 4- 
chloropheayl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 
3,4-dichlorophenyl, 2,5-dichlorophetiyL, 3,5-dichloro- 
phenyl, 2,6-dichlorophenyl, 4-chlorophenylmethyl, 2,4- 
dichlorophenylmethyl, 2,6-dichlorophenylmethyl, 3- 
aminophenyl, 4-aminophenyl, 2-methoxycarbonyl- 
phenylmethyl, 3-trifruoromethylphenyl, 4-trifluoro- 
methylphenyl, 3,5-bis(trifluoromethyl)phenyl, 4-trifluo- 
romethoxyphenyl, phenylmethyl, 2-acetamido-4-meth- 
ylthiazol-5-yl, phenylethyl, 1-phenylpropyl, (S)-(+)- 
camphor- 10-yl, (R)-(-)-camphor-10-yl, 2-phenylethen- 
yl, 2-thiophenyl, 4-methoxyphenyl, 3,5-dimeth-oxy- 
phenyl, 3-methylphenyl, 4-methylphenyl, 4-t-butyl- 
phenyl, 4-propylphenyl, 2,5-dimethylphenyl, 2- 
methoxy-5-methylphenyl, 2,3,5,6-tetramethylphenyi, 1- 
naphthyl, 2-naphthyl, 4-fluorophenyl, 2,4-difluoro- 
phenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluoro- 
phenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3- 
chl oro-6-methoxyphenyl, 2-trifluoromethylphenyl, 2- 
alkylsulphonylphenyl, 2-arylsulphonylphenyl, 3-(N- 
acetyl-6-methoxy)aniline, 4-acetamidophenyl, 2,2,2-tri- 
fluoroethyl, 5-chloro-3-methylbenzothiazol-2-yl, N- 
methoxycarbonyl-piperidin-3-yl, thiophen-2-yl, iso- 
xazol-5-yl, ethoxy, 2-chloropyridin-3-yl, pyridin-3-yl, 
benzyloxy, 5-methylisoxazol-3-yl, 1-adamantyl, 4- 
chlorophenoxymethyl, 2,2-dimethylethenyl, 2-chloro- 
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pyridine-5-methyl, 5,7 -dimethyl- 1 ,3,4-triazaindolizin- 
2-yl, (S)-camphan- 1 -yl, (R)-camphan-l-yl or 8-quin- 
olinyl; 

is a C,^-alkyl radical, a C^-cycloalkyl radical, a 
substituted or unsubstituted aryl radical or a saturated 
or unsaturated, optionally substituted heterocyclic 
radical, via which the radical of the formula (III) is 
optionally bonded to the rest of the conjugate; 

is hydrogen, methyl, ethyl, propyl. isopropyL butyL 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyi, cyclobutyl, cyclo- 
pentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 
3,3,5-trimethyIcyclohexyl, 5-methyl-2-hexyl, phenyl, 
benzyl, tolyl or a substituted derivative thereof, C M - 
alkyl amino-C, ^-alkyl, C^-dialkylamino-C, ^-alkyl, 
amino-Cj^-alkyl, C^-alkyloxy-C^-alkyl, dialkyl- 
amino-C^-alkyl, amino-C ^-alkyl, C^-alkyloxy-C,^- 
alkyl or 




R 16 is hydrogen, CN, methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, 
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hexyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclo 
hexyl, cycloheptyl, methoxy, trifluoromethoxy, ethoxy, 
propoxy, butoxy, pentoxy or hexoxy, fluorine, chlorine, 
bromine or iodine; 

is hydrogen, CN, methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, 
hexyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclo- 
hexyl, cycloheptyl, methoxy, ethoxy, trifluoromethoxy, 
propoxy, butoxy, pentoxy or hexoxy, fluorine, chlorine, 
bromine or iodine: 

is -NHS0 2 -, -CH 2 NHS0 2 -, -NHS0 2 CH 2 -, -S0 2 NH-, 
-CH 2 S0 2 NH-, -S0 2 NHCH 2 -, -NHCO-, -CH 2 NHCO, 
-NHCOCH 2 -, -CONH-, -CH 2 CONH-, -CONHCH 2 -, 
-OCH 2 -, -CH 2 OCH 2 , -OCH 2 CH 2 -, -CH 2 0- or 
-CH 2 CH 2 0-; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 
3,3,5-trimethylcyclohexyl, 5-methyl-2-hexyi, phenyl, 
benzyl, tolyl or a substituted derivative thereof, C M - 
alkyl amino-C M -alkyl, C , ^-dialkylamino-C ,^-alkyl, 
amino-C,^-alkyl, C^-alkyloxy-C^-alkyl, one of the 
radicals (al) to (a28) or is bonded to one of R 13 , R M or 
R 15 , if present, with formation of an optionally 
substituted heterocyclic 4- to 6-membered ring system 
which includes the nitrogen atom to which R 12 is 
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bonded and can be saturated or unsaturated and/or can 
contain further heteroatoms; 

is N, O or S; 

is 0 or 1 ; 

is absent, is -H, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyL, cyclohexyl, 
cycloheptyl, -N0 2 , -CN, -COR 7 *, -COOR 7 , or is 
connected to one of R 12 , R 14 or R 15 with formation of an 
optionally substituted carbocyclic or heterocyclic 4- to 
6-membered ring system which includes X* and can be 
saturated or unsaturated and/or can contain norther 
heteroatoms; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, phenyl, benzyl, tolyl or a substituted 
derivative thereof, 

is N or S; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyi, cyclobutyl, cyclo- 
pentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 
3,3,5-trimethylcyclohexyl, 5 -methyl-2-hexy 1, phenyl, 
benzyl, tolyl or a substituted derivative thereof, C^- 
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alkylarnino-C M -alkyl, C^-dialkylamino-C^-alkyl, 
amino-C M -alkyl, C M -alkyloxy-C lJr alkyl, one of the 
radicals (al) to (a28), or is connected to one of R 12 , R 13 
or R 15 , if present, with formation of an optionally 
substituted heterocyclic 4- to 6-membered ring system 
which includes the nitrogen atom to which R 14 is 
bonded and can be saturated or unsaturated and/or can 
contain further hetero atoms; and 

R 15 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, cycloheptyl, 4-methylcyclohexyl, 
3 ,3 , 5-trimethylcyclohexyl, 5-methyl-2-hexyl, phenyl, 
benzyl, tolyl or a substituted derivative thereof, C M - 
alkylamino-C M -alkyl, C^-dialkylamino-C^-alkyl, 
amino-C^-alkyl, C M -alkyloxy-C lu -alkyl, one of the 
radicals (al) to (a28), or is bonded to one of R 12 , R 13 or 
R u , if present, with formation of an optionally 
substituted heterocyclic 4- to 6-membered ring system 
which includes the nitrogen atom to which R IS is 
bonded and can be saturated or unsaturated and/or can 
contain further heteroatoms, and or optionally 
represents a direct bond via which the radical of the 
formula (III) is bonded to the rest of the conjugate. 



Particularly preferred conjugates of the formula (I) in this further preferred 
embodiment are those in which R 7 represents a direct bond or an atom from the 
group consisting of N, O and S, via which the radical of the formula (III) is bonded to 
the rest of the conjugate, and the other radicals of the formula (HI) are as defined 
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Likewise, particularly preferred conjugates of the formula (I) in this further preferred 
embodiment are those in which R 15 represents a direct bond, via which the radical of 
the formula (III) is bonded to the rest of the conjugate, and the other radicals of the 
formula (HI) are as defined above. 

Likewise particularly preferred conjugates of the formula (I) in this further preferred 
embodiment are those in which the radical of the formula (III) is linked to the rest of 
the conjugate via a radical in the a- or ji-position relative to the carboxyl group, and 
the other radicals of the formula (III) are as defined above. 

According to a further preferred embodiment, conjugates of the formula (I) are 
preferred in which R 18 represents a direct bond or an atom from the group consisting 
of N, O and S, via which the radical of the formula (IV) is bonded to the rest of the 
conjugate, and the other radicals of the formula (IV) are as defined above. 

Likewise particularly preferred conjugates of the formula (I) in this further preferred 
embodiment are those in which R 19 represents a direct bond, via which the radical of 
the formula (TV) is bonded to the rest of the conjugate, and the other radicals of the 
formula (IV) are as defined above. 

The compounds of the formula (I) according to the invention can also be present in the 
form of their salts. In general salts with organic or inorganic bases or acids may be 
mentioned here. 

In particular, the compounds of the formula (I) according to the invention can be 
employed in the form of their physiologically acceptable salts. Physiologically 
acceptable salts are understood according to the invention as meaning non-toxic salts 
which in general are accessible by reaction of the compounds of the formula (I) 
according to the invention with an inorganic or organic base or acid conventionally 
used for this purpose. Examples of preferred salts of the compounds of the formula 
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(I) according to the invention are the corresponding alkali metal salt, e.g. lithium, 
potassium or sodium salt, the corresponding alkaline earth metal salt such as the 
magnesium or calcium salt, a quaternary ammonium salt such as, for example, the 
triethylammonium salt, acetate, benzenesulphonate, benzoate, dicarbonate, 
disulphate, ditartrate, borate, bromide, carbonate, chloride, citrate, dihydrochloride, 
fumarate, gluconate, giutamate, hexylresorcinate, hydrobromide, hydrochloride, 
hydroxynaphthoate, iodide, isethionate, lactate, laurate, malate, maleate, mandelate, 
mesylate, methylbromide, raethylnitrate, methylsulphate, nitrate, oleate, oxalate, 
palmitate, pantothenate, phosphate, diphosphate, polygalacturonate, sahcylate, 
stearate, sulphate, succinate, tartrate, tosylate and valerate and other salts used for 
medicinal purposes. 

The present invention includes both the individual enantiomers or diastereomers and 
the corresponding racemates, diastereomer mixtures and salts of the compounds 
according to the invention. In addition, all possible tautomeric forms of the 
compounds described above are included according to the present invention. 
Furthermore, the present invention includes both the pure E and Z isomers of the 
compounds of the formula (I) and their E/Z mixtures in all ratios. The diastereomer 
mixtures or E/Z mixtures can be separated into the individual isomers by 
chromatographic processes. The racemates can be resolved into the respective 
enantiomers either by chromatographic processes on chiral phases or by resolution. 

In the context of the present invention, the substituents, if not stated otherwise, in 
general have the following meaning: 

Alkvl in general represents a straight-chain or branched hydrocarbon radical having 1 
to 20 carbon atoms. Examples which may be mentioned are methyl, ethyl, propyl, 
isopropyL, butyl, isobutyl, pentyl, isopentyl, hexyl, isohexyl, heptyi, isoheptyl, octyl 
and isooctyl, nonyl, decyL, dodeyl, eicosyl. 
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Alkenyl in general represents a straight-chain or branched hydrocarbon radical 



bonds. Examples which may be mentioned are allyl, propenyl, isopropenyl, butenyl, 
isobutenyl, pentenyl, isopentenyl, hexenyl, isohexenyl, heptenyl, isoheptenyl, 
octenyl, isooctenyL 

Alkinvl in general represents a straight-chain or branched hydrocarbon radical having 
2 to 20 carbon atoms and one or more, preferably having one or two, triple bonds. 
Examples which may be mentioned are ethinyl, 2-butinyl, 2-pentinyl and 2-hexinyl. 

Acvl in general represents straight-chain or branched lower alkyl having 1 to 9 
carbon atoms, which is bonded via a carbonyl group. Examples which may be 
mentioned are: acetyl, ethylcarbonyl, propylcarbonyl, isopropylcarbonyl, butyl- 
carbonyl and isobutylcarbonyl. 

Alkoxy in general represents a straight-chain or branched hydrocarbon radical having 
1 to 14 carbon atoms and bonded via an oxygen atom. Examples which may be 
mentioned are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentoxy, 
isopentoxy, hexoxy, isohexoxy, heptoxy, isoheptoxy, octoxy or isooctoxy, The terms 
"alkoxy" and "alkyloxy" are used synonymously. 

Alkoxvalkvl in general represents an alkyl radical having up to 8 carbon atoms, 
which is substituted by an alkoxy radical having up to 8 carbon atoms. 

Alkoxvcarbonvl can be represented, for example, by the formula 



having 2 to 20 carbon atoms and one or more, preferably having one or two, double 



— C— Oalkyl 
II 

O 



Alkyl here in general represents a straight-chain or branched hydrocarbon radical 
having 1 to 13 carbon atoms. Examples which may be mentioned are the following 
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alkoxycarbonyl radicals: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, iso- 
propoxycarbonyl, butoxycarbonyl or isobutoxycarbonyl. 

Cvcloalkvl in general represents a cyclic hydrocarbon radical having 3 to 8 carbon 
5 atoms. Cyclopropyl, cyclopentyl and cyclohexyl are preferred. Examples which may 
be mentioned are cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. 

Cvcloalkoxv in the context of the invention represents an alkoxy radical whose 
hydrocarbon radical is a cycloalkyl radical. The cycloalkyl radical in general has up 
10 to 8 carbon atoms. Examples which may be mentioned are: cyclopropyloxy and 
cyclohexyloxy. The terms "cvcloalkoxv" and "cycloalkyloxy" are used synony- 
mously. 

Arvl in general represents an aromatic radical having 6 to 10 carbon atoms. Preferred 
1 5 aryl radicals are phenyl, benzyl and naphthyl. 



□ 

HI Halogen in the context of the invention represents fluorine, chlorine, bromine and 

I«% iodine. 

20 Heterocvcle in the context of the invention in general represents a saturated, 
unsaturated or aromatic 3- to 10-membered, for example 5- or 6-membered, 
heterocycle which can contain up to 3 heteroatoms from the group consisting of S, N 
and/or O and which, in the case of a nitrogen atom, can also be bonded via this. 
Examples which may be mentioned are: oxadiazolyl, thiadiazolyl, pyrazolyl, pyridyl, 

25 pyrimidinyl, pyridazinyl, pyrazinyi, thienyl, furyl, pyrrolyl, pyrrolidinyl, piperazinyl, 
tetrahydropyranyl, t etrahy dro furany 1, 1,2,3-triazolyl, thiazolyl, oxazolyl, imidazolyl, 
morpholinyl or piperidyl. Thiazolyl, furyl, oxazolyl, pyrazolyl, triazolyl, pyridyl, 
pyrimidinyl, pyridazinyl and tetrahydropyranyl are preferred. The term "heteroaryr (or 
Tietaryr) represents an aromatic heterocyclic radical. 



30 




The conjugates according to the invention are characterized in that a cytotoxic radical 
or a radical of a cytostatic or of a cytostatic derivative is bonded via a linking unit to a 
non-peptide moiety addressing a v p 3 or ol v P 5 integrin receptors. 

5 The non-peptide moiety of the conjugate addressing ct v P 3 or <x y ^ s integrin receptors 
serves to bring the toxophoric part of the conjugate into or into the vicinity of tumour 
cells and thus to achieve tissue selectivity. Growing tumour tissue stimulates the 
formation of new blood vessels, i.e. angiogenesis, to a considerable extent in order to 
cover its increasing nutritional need. The blood vessels newly formed by angiogenesis 
10 differ from conventional tissue by specific markers on the surfaces of the endothelial 

Q 

% l \ cells formed. Moreover, the ol^ or a v p 5 integrin receptor is expressed by many human 

JiJ tumours (cf WO 98/10795 and the references indicated there). Thus the conjugate is 

IJ* brought selectively into or into the vicinity of the tumour tissue to be treated by the 

interaction of its non-peptide part addressing cc v P 3 or o v P 5 integrin receptors with cx v P 3 
'* J 15 or integrin receptors found on endothelial cells or on tumour cells formed by 
Cj angiogenesis. 

q Unlike peptide radicals addressing cc v P 3 or ct v P 5 integrin receptors (such as disclosed, 

UJ for example, in WO 98/10795), the non-peptide moieties according to the invention 

20 addressing a v p 3 or cx v p 5 integrin receptors are distinguished by an increased serum 

stability, whereby the transport of the toxophore in the conjugate to the tumour tissue is 

ensured to an increased extent. 

According to the present invention, non-peptide compounds with antagonistic action 
25 against a v p 3 or a v P 5 integrin receptors are suitable. Examples of compounds of this type 
which can be mentioned are the compounds described in the following specifications: 
GB-A- 2 271 567, GB-A-2 292 558, EP-A-0 645 376, EP-A-0 668 278, EP-A- 
0 608 759, EP-A-0 635 492, WO 94/22820, US-5 340 798, WO 94/09029, US- 
5 256 812, EP-A-0 381 033, US-5 084 466, WO 94/18981, WO 94/01396, US- 
30 5 272 162, WO 94/21602, WO 94//22444, WO 94/29273, WO 95/18111, WO 
95/18619, WO 95/25091, WO 94/18162, US-5220050, WO 9316038, US-4 879 313, 
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EP-B-0 352 249, WO 93/16697, US-5 227 490, EP-A-0 478 363, US-5 229 616, WO 
94/12181, US-5 258 398, WO 93/11759, WO 93/08181, EP-A-0 537 980, WO 
93/09133, EP-B-0 530 505, EP-A-0 566 919, EP-B-0 540 334, EP-A-0 560 730, WO 
93/10091, EP-A-0 542 363, WO 93/14077, EP-B-0 505 868, EP-A-0 614 664, US- 
5 5 358 956, US-5 334 596, WO 94/26745, WO 94/12478, WO 94/14776, WO 
93/00095, WO 93/18058, WO 93/07867, US-5 239 113, US-5 344 957, EP-A- 
0 542 708, WO 94/22825, US-5 250 679, WO 93/08174, US-5 084 466, EP-A- 
0 668 274, US-5 264 420, WO/9408962, EP-A-0 529 858, US-5 389631, WO 
94/08577, EP-A-0 632 016, EP-A-0 503 548, EP-A-0 512 831, WO 92/19595, WO 
10 93/22303, EP-A-0 525 629, EP-A-0 604 800, EP-A-0 587 134, EP-A-0 623 615, EP-A- 
Ht 0 655 439, US-5 466 056, WO 95/14682, US-5 399 585, WO 93/12074. EP-A- 

H] 0 512 829, EP-A-0 372 486, US-5 039 805, EP-A-0 632 020, US-5 494 922, US- 

\7\ 5 403 836, WO 94/22834, WO 94/21599, EP-A-0 478 328, WO 94/17034, WO 

96/20192, WO 96/19223, WO 96/19221, WO 96/19222, EP-A-0 727 425, EP-A- 
111 15 0 478 362, EP-A-0 478 363, US-5 272 158, US-5 227 490, US-5 294 616, US- 
O 5 334 596, EP-A-0 645 376, EP-A-0 71 1 770, US-5 314 902, WO 94/00424, US- 

jii 5 523 302, EP-A-0 718 287, DE-A-4 446 301, WO 96/22288, WO 96/29309, EP-A- 

% 0 719 775, EP-A-0 635 492, WO 96/16947, US-5 602 155, WO 96/38426, EP-A- 

□ 0 712 844, US-5 292 756, WO 96/37482, WO 96/38416, WO 96/41803, 

20 WO 97/1 1940, WO98/00395, WO 98/18461, WO 94/12181, WO 97/36858, WO 
97/36859, WO 97/36860, WO 97/36862, US-5639765, WO 97/08145 and WO 
97/36861. The contents of these specifications are completely inserted here by way 
of reference. 



25 The above-mentioned compounds having antagonistic action against or cl y ^ 5 

integrin receptors must be able to retain their property of addressing cc^pj or cl v ^ 5 
integrin receptors in the conjugate. This means that these compounds must be linked to 
a toxophore in such a way that no or only a slight impairment of the abovementioned 
action of the compounds results thereby. In the normal case, the linkage with the 

30 linking unit will take place via a functional group suitable for this in the molecule, for 
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compounds have no functional group, one of these is easily insertable into the molecule 
by conventional processes known to the person in the art without the loss of the 
antagonistic action against a v P 3 or a v P 5 integrin receptors occurring here. 

5 The conjugate according to the invention can release its toxophoric radical at its target 
site and this can thus make possible penetration into the tumour tissue. This is carried 
out by the specific choice of a unit linking the toxophoric radical to the moiety 
addressing a v P 3 or integrin receptors. In order to be able to release the toxophoric 
radical, the linkin g unit must be cleavable under physiological conditions. This means 
1 0 that the linking unit must be cleavable either hydrolytically or by endogenous enzymes. 

It is particularly preferred if the linking unit is cleaved by tumour-associated enzymes. 
^! This leads to a further increase in the tissue selectivity of the action of the conjugates 

SJ according to the invention. 

7 15 

A further suitable starting point for promoting the tissue selectivity of the action of the 
FU conjugates according to the invention consists in the so-called ADEPT approach. In 

this, conjugates are cleaved by certain enzymes. These enzymes are introduced into the 
body coupled to antibodies together with the conjugates according to the invention, the 
20 antibodies serving as vehicles specifically addressing tumour tissue. This leads to a 
selective concentration both of the conjugate and of the enzyme/antibody system in the 
tumour tissue, whereby the toxophore is released in the tumour tissue with even greater 
selectivity and can display its action there. 



a 



25 Suitable linking units according to the invention are all linking units which fulfil at 
least one of the abovementioned criteria and can be linked to the moiety addressing 
c*vp3 or ct y ^ 5 integrin receptors in such a way that this retains its binding action to ct v P 3 
or o^Pj integrin receptors. 
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In the conjugates according to the invention, toxophores used can be all cytotoxic 
radicals or radicals of a cytostatic or of a cytostatic derivative which are conventionally 
employed in tumour therapy. 

According to a preferred embodiment, conjugates according to the invention which can 
be employed are compounds of the formula (I) in which a toxophore is linked via a 
linking unit consisting of 0 to 4 amino acids, preferably 1 to 3 amino acids and 
particularly preferably 2 amino acids, and, if appropriate, of a non-peptide spacer 
group, to a non-peptide moiety addressing o v P 3 integrin receptors from the group of 
radicals of the formulae (II) to (TV): 




where the radicals in the formulae (II) to (TV) have the meanings indicated above. 



I s A 33 861 



-47 - 



10 



15 



m the conjugates of the fonnula (I) according to the invention, the toxophore used can 
Tetytos JuLicais or radica, of a cytostauc or of a cytostatic derive 

, ^ • « therapy Camptothecin or derivatives of campto- 
conventionally employed in tumour therapy. P ^ ^ 

thecin such as 9-aminocamptothecin are preferred here, which can D 
theon such as 9 a ^ wh ich is optionally 

of the conjugate vra the C20-OH group ^^inocamptothecir, 
present in the molecule, such as the ammo group m the ease 9 
Lording to this preferred emhodhnent, the camptothecin umt used as a sfcrimg 

Zounlcanbepres^ 

these two stereoisomeric form, The 20(S) eonfiguration is preferred, 
formula 

-AA1-AA2-AA3-AA4-Sp- 
^ M AAl ,0 AA4, if to - preset e-h repress - annno add* *e D 

^ *** - ^ M 8 

or L connguiauwio, n occurrins amino acids 

te eon**, *e y are par^a* * - — " — 



25 



and L form. 



The «. "an.ino acids" refers, according to Ore invention, in particular .0 the «, 

— - — rjr^"o^:^ 

enantiomers. Derivatives can be, for example, 



groups. 
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According to the present invention, the amino acids can each be linked to one another 
and to the toxophore or to the moiety addressing 0^3 or <x& 5 integrin receptors via 
their a-carboxyl or a-amino functions, but also via functional groups optionally 
present in side chains, such as, for example, amino functions. 

In the case of amino acids having functional groups in the side chains, these functional 
groups can be either deblocked or protected by conventional protective groups used in 
peptide chemistry. Protective groups employed for these functional groups of the 
amino acids can be the protective groups known in peptide chemistry, for example of 
the urethane, alkyl, acyl, ester or amide type. 

Amino protective groups in the context of the invention are the customary amino 
protective groups used in peptide chemistry. These preferably include: benzyl- 
oxycarbonyl, 3,4-dimethoxyben2yloxycarbonyl, 3,5-dimethoxybenzyloxycarbonyl, 
2,4-dimethoxybenzyloxycaibonyl, 4-methoxybenzyloxycarbonyl, 4-nitrobenzyl- 
oxycarbonyl, 2-rutrobenzyloxycarbonyl, 2-mtro-4,5-Klimethoxyben2yloxycaibonyl^ 
methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl (Boc), allyloxycaibonyl, 
vinyloxycarbonyl, 3,4,5-trimethoxybenzyloxycarbonyl, phthaloyl, 2,2,2-trichloro- 
ethoxycarbonyl, 2^,2-trichloro-tert.butoxycarbonyl, menthyloxycarbonyl, 4-nitro- 
phenoxycarbonyl, fluorenyl-9-methoxycaAonyl (Fmoc), formyl, acetyl, propionyl, 
pivaloyl, 2-chloroacetyl, 2-bromoacetyl, 2,2,2-trifluoroacetyl, 2^>trichloroacetyl, 
benzoyl, benzyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-iutrobenzoyl, phthalimido, 
isovaleroyl or benzyloxymethylene, 4-nitrobenzyl, 2,4-dinitrobenzyl, 4-nitrophenyl 
or 2-nitrophenylsulphenyl. The Fmoc group and the Boc group are particularly 
preferred. 



The removal of protective groups in appropriate reaction steps can be carried out, for 
example, by the action of acid or base, hydrogenolytically or reductively in another 
manner. 
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Furthermore, each of the amino acids AA1 to AA4 can carry a radical Sp', where Sp' 
represents an arylaminocarbonyl or an arylarainothiocarbonyl radical having 7-11 
carbon atoms. Preferably, this radical Sp' is a phenylaminocarbonyl or a phenylamino- 
thiocarbonyl radical. 

The radical Sp' is preferably bonded to the side chain of the corresponding amino acid 
via the functional group. If, however, the linkage of the toxophore to the moiety 
addressing o^P, or c^p, integrin receptors in an amino acid takes place via the 
functional group in the side chain, the radical Sp' can also be linked to the carboxyl or 
a-amino function of the corresponding amino acid. 

According to a preferred embodiment, AA1, if present, is selected from amino acids 
having sterically demanding or non-polar side chains. Examples which may be 
mentioned are glycine, alanine, valine, leucine, isoleucine, phenylalanine, proline, 
tryptophan and methionine. Valine, leucine and isoleucine are particularly preferred. 

According to a preferred embodiment, AA2, if present, is selected from amino acids 
having basic side chains. Examples which may be mentioned are lysine, arginine, 
glutamate, histidine, ornithine, glycine, leucine or diaminobutyric acid. However, 
amino acids having non-polar side chains can also be used- Lysine, glutamate, 
histidine, leucine and glycine are particularly preferred- 
According to a preferred embodiment, AA3, if present, is selected from amino acids 
having non-polar side chains. Examples which may be mentioned are glycine, alanine, 
valine, leucine, phenylalanine and isoleucine. Glycine, valine and leucine are 
particularly preferred. 

According to a preferred embodiment, AA4, if present, is selected from amino acids 
having non-polar side chains. Examples which may be mentioned are alanine, valine, 
leucine, isoleucine, proline, tryptophan, phenylalanine and methionine. Alanine, 
valine and proline are particularly preferred. 
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According to the preferred embodiment according to the invention, the spacer unit Sp 
is an arylaminocarbonyl or an arylaminothiocarbonyl radical having 7-1 1 carbon atoms 
or an alkanedicarboxylic acid radical having 3 to 8 carbon atoms or a carbonyl or a 
thiocarbonyl radical. Particularly preferably, Sp is a phenylaminocarbonyl or a 
phenylaminothiocarbonyl radical or an alkanedicarboxylic acid radical having 3 to 6 
carbon atoms or a carbonyl or a thiocarbonyl radical. In particular, a carbonyl or a 
thiocarbonyl radical and a succinic acid or glutaric acid radical are preferred 

It is preferred according to the invention that the linking unit consists of two amino 
acids AAi and AA2 and the spacer unit Sp, ix being possible, in pmucular, for the unit 
AA2 to be modified on the side chain by protective groups or the radical Sp\ However, 
it is also possible for the linking unit to consist of one, three or four amino acids AAI 
to AA4 and a spacer unit Sp. In these cases, the linkage to the toxophore as a rule takes 
place via the caiboxyl function of the amino acid AAI and the linkage to the moiety 
addressing a v P 3 or integrin receptors via the spacer unit Sp takes place using an 
amino group or hydroxyl group of the moiety addressing a v p 3 or integrin 
receptors. 

In the case in which the linkage is to take place via a carboxyl function of the moiety 
addressing or a^fo integrin receptors, it is preferred, however, to use linking units 
without the spacer unit Sp. In this case, the linkage between the linking unit and the 
moiety addressing oc v P 3 or ol v P 5 integrin receptors takes place via an amino function of 
an amino acid. In this case, a linking unit consisting of two amino acids AAI and AA2 
is particularly preferred. 

If the toxophore contains an amino function, for example 9-aminocamptothecin, the 
linkage to the moiety addressing a v p 3 or oc v p 5 integrin receptors can take place directly 
via a spacer unit Sp without any amino acids AAI to AA4 being contained in the 

linkine unit. It is particularlv preferred in this case for Sp to represent a carbonyl or 
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The moiety addressing cx v P 3 integrin receptors can be, for example, a radical of the 
formula (II): 



where the radicals in the formula (H) have the meaning defined above. 

In the description below, bivalent substituents are indicated such that their respective 
left end is connected to the group indicated left of the corresponding substituent in 
formula (II) and their respective right end is connected to the group indicated right of 
the corresponding substituent in formula (II). If, for example, in formula (II) the 
radical V is equal to -NR 20 SO 2 -, the nitrogen atom is connected to the radical U and 
the sulphur atom to the radical A. The following embodiments additionally relate to 
the radical of the formula (II) in the unlinked state. The linkage of the radical of the 
formula (II) to the toxophore via the linking unit can take place either via the 
terminal carboxyl group, the terminal arnino group, amide group, urea group, thio- 
amide group, thiourea group, ami dine group or guanidine group or via a functional 
group in the side chain of the radical of the formula (II), i.e. via the radical R 2 or a 
substituent on the group U or V, whereby in the linked state the terminal carboxyl 
group or the terminal amino group, amide group, urea group, thioamide group, 
thiourea group, amidine group or guanidine group is converted into corresponding 
bridging units. 

The radicals of the formula (II) according to the invention are characterized in that 
they have, as a main structural element, a biphenyl nucleus which bridges a radical 
having a terminal carboxyl group with a radical including at least one nitrogen atom 
in the main chain, which is a constituent of an amino group, amide group, urea 
group, thioamide group, thiourea group, amidine group or guanidine group optionally 
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incorporated into a cyclic ring system. The biphenyl nucleus can moreover carry 
further substituents in addition to the abovementioned radicals. 

The terminal carboxyl unit, if the bonding of the radical of the formula (II) does not 
take place via this, can be present as a free carboxyl ic acid or as an ester. In the case 
in which the terminal carboxyl unit is esterified, fundamentally all carboxylic acid 
esters obtainable by conventional processes, such as the corresponding alkyl esters, 
cycloalkyl esters, aryl esters and heterocyclic analogues thereof can be used 
according to the invention, alkyl esters, cycloalkyl esters and aryl esters being 
preferred and it being possible for the alcoholic radical to carry further substituents. 

o A 11,-, ,1 A r,+<»,<^. *v.,stU +krt m of V» i /I potor <*fhir1 <*ot**r nrnnvl ^etf*r i crkrrnrmvl f^tPT 

J _g-J-±U±y 1 VOtWIO PUVU lliVUi^ * wu*,wu., **++*J * , ^..vj^- — „ , J MT J ~ » 

butyl ester, isobutyl ester, t-butyl ester, pentyl ester, isopentyl ester, neopentyl ester, 
hexyl ester, cyclopropyl ester, cyclopropylmethyl ester, cyclobutyl ester, cyclopentyl 
ester, cyclohexyl ester, or aryl esters such as the phenyl ester, benzyl ester or tolyl 
ester are particularly preferred. 

Preferably, however, the radicals of the formula (H) according to the invention are 
used in a form in which the terminal carboxyl unit is present as a free carboxylic 
acid. 

The terminal carboxyl unit is connected to the biphenyl nucleus via an alkylene chain 
which can optionally carry further substituents. Within certain limits, it is possible to 
control the biological activity of the radicals of the formula (II) according to the 
invention against integrin receptors such as, in particular, the receptor, by means 
of the distance between the terminal carboxyl unit and the nitrogen atom of an amino 
group, amide group, urea group, thioamide group, thiourea group, ami dine group or 
guanidine group which is found in the main chain of the radical linked to the phenyl 
ring B of the biphenyl nucleus, it being possible in the case in which more than one 
nitrogen atom is present in the main chain of the corresponding radical for the 
nitrogen atom found near to the phenyl ring B of the biphenyl nucleus to be decisive. 
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found in the main chain between these two structural elements. More preferred, 
however, are radicals of the formula (II), in which, additionally to the biphenyl 
nucleus in the main chain between the terminal carboxyl unit and the nitrogen atom 
of the amino group, amide group, urea group, thioamide group, thiourea group, 
amidine group or guanidine group which is found in the main chain of the radical 
linked to the phenyl ring B of the biphenyl nucleus, less than 6 additional atoms are 
found. According to the present invention, radicals of the formula (II) are particularly 
preferred in which the abovementioned nitrogen atom of the amino group, amide 
group, urea group, thioamide group, thiourea group, amidine group or guanidine 
group is bonded directly to the phenyl ring B of the biphenyl nucleus and at the same 
time the terminal carboxyl unit is separated from the phenyl ring A of the biphenyl 
nucleus by two to four atoms in the main chain. 



The alkylene chain which connects the terminal carboxyl group to the phenyl ring A 
of the biphenyl nucleus can alternatively carry additional substituents of any of the 
carbon atoms forming the alkylene chain. These substituents can be selected from the 
group which consists of hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical, a saturated or unsaturated, 
optionally substituted heterocyclic radical, an optionally substituted alkenyl radical, 
an optionally substituted alkinyl radical, -NR 2 *^ -NR r S0 2 R 2 ", -NR 2 'COOR 2 ", 
-NR 2 'COR r , -NR 2 'CONR 2 2 or -NR 2 'CSNR 2 * 2 , where R 2 ' can be hydrogen, a 
substituted or unsubstituted alkyl or cycloalkyl radical, a substituted or unsubstituted 
aryl radical or a saturated or unsaturated, optionally substituted heterocyclic radical 
and R 2 " can be a substituted or unsubstituted alkyl or cycloalkyl radical, a substituted 
or unsubstituted aryl radical or a saturated or unsaturated, optionally substituted 
heterocyclic radical. The alkyl radical can preferably be a C^alkyl such as, for 
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, 
neopentyl or hexyl. The cycloalkyl radical can preferably be a Cj. 7 -cycloalkyl such 
as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl or cyclo- 
hexyl. The aryl radical can preferably be phenyl, benzyl or tolyl. The heterocyclic 
radical can preferably be pyrrole, pyridine, tetrahydrofuran, furan, thiophene, 
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tetrahydrothiophene, oxathiazole, benzofuran, quinoline, isoquinoline or pyrimidine. 
The alkenyl radical can be a terminal or internal E- or Z-alkene unit. The 
abovementioned radicals can alternatively be substituted by one or more C,^-alkyl 
radicals such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl or hexyl, C^-cycloalkyl radicals such as cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, 
benzyl, tolyl, naphthyl, heterocyclic radicals such as pyrrole, pyridine, tetra- 
hydrofuran, furan, thiophene, tetrahydrothiophene, oxazole, thiazole, oxathiazole, 
benzofuran, benzoxazole, benzothiazole, quinoline, isoquinoHne, or functional 
groups such as a double bond to a heteroatom such as oxygen, sulphur or nitrogen, an 
ODtionallv substituted amino croun. a nitro proun. a halo pen, a hvdroxvl trroun. an 
ether group, a sulphide group, a mercaptan group, a cyano group, an isonitrile group, 
an alkenyl group, an alkinyl group, an aldehyde group, a keto group, a carboxyl 
group, an ester group, an amide group, a sulphoxide group or a sulphone group. 
Furthermore, one or more additionally saturated or unsaturated rings can be fused to 
the abovementioned cyclic radicals with formation o£ for example, a naphthyl, 
benzofuranyl, benzoxazolyl, benzothiazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. 

-NR 2 ' 2 , -NR 2 'S0 2 R r ', -NR 2 *COOR 2 ", -NR 2 COR r , -NR 2 CONR 2 ' 2 or -NR 2 'CSNR 2 \ are 
preferred among the substituents optionally found on the alkylene chain connecting 
the terminal carboxyl group to the phenyl ring A of the biphenyl nucleus, where R r 
can be hydrogen, a substituted or unsubstituted alkyi or cycloalkyl radical, a 
substituted or unsubstituted aryl radical or a saturated or unsaturated, optionally 
substituted heterocyclic radical and R 2 " can be a substituted or unsubstituted alkyi or 
cycloalkyl radical, a substituted or unsubstituted aryl radical or a saturated or 
unsaturated, optionally substituted heterocyclic radical. Preferably, R r is selected 
from the group which consists of hydrogen, a C^- alkyi such as, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a 
C^-cycloalkyl such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclo- 
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selected from the group which consists of a C^-alkyl such as, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a 
C^-cycloalkyl such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclo- 
hexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, -C 6 H 2 (CH 3 ) 3 , 
2-chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 4-trifluoromethylphenyl, 
camphor- 10-yl, 4-methoxyphenyl, 4-t-butylphenyl, 2,5-dimethylphenyl, 3- 
chlorophenyl, 2-methoxy-5-methylphenyl, 2,3,5,6-tetramethylphenyl, 2,3-di- 
chlorophenyl, 2,6-dichlorophenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4- 
fluorophenyl, 2,4-difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluoro- 
phenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxyphenyl, 2- 
trifluoromethylphenyl, 2-alkylsulphonylphenyl, 2-aiylsnlphonylphenyl, 3- 
aminophenyl, 4-aminophenyl, 3-(N-acetyW-memoxy)aniline or 8-quinolinyl. 

According to the invention, particularly preferred radicals of the formula (II) are 
those in which an amide, urea, sulphonamide or carbamate group is found in the 
alkylene chain which connects the terminal carboxyl group to the phenyl ring A of 
the biphenyl nucleus. Preferably, the amide, urea, sulphonamide or carbamate group 
is found in the a- or (3-position to the terminal carboxyl group. However, there can 
also be more than 2 carbon atoms between the carboxyl carbon of the terminal 
carboxyl group and the nitrogen atom of the sulphonamide or carbamate unit. 
According to the present invention, the sulphonamide group, if present, particularly 
preferably carries a radical R 2 " on the sulphur atom, which is selected from the group 
consisting of phenyl, benzyl, tolyl or a substituted derivative thereof, -05112(0113)3, 2- 
chlorophenyl, 4-chlorophenyl, 2,5-dichlorophenyl, 4-trifluoromethylphenyl, 3- 
aminophenyl, 4-aminophenyl, camphor- 10-yl, 4-methoxyphenyl, 4-t-butylphenyl, 
2,5-dimethylphenyl, 3-chlorophenyl, 2-methoxy-5-methylphenyl, 2,3,5,6-tetra- 
methylphenyl, 2,3-dichlorophenyl, 2,6-dichlorophenyl, 2-naphthyl, 3-trifluoro- 
methylphenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chloro-6-methylphenyl, 2- 
chloro-4-fluorophenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6- 
methoxyphenyl, 3-aminobenzyl, 4-aminobenzyl, 2-trifluoromethylphenyl, 2- 
alkylsulphonylphenyl, 2-arylsulphonylphenyl, 3-(N-acetyl-6-methoxy)aniline or 8- 
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quinolinyl. The carbamate group, if present, particularly preferably carries a radical 
R 2 " as an alcoholic portion, which is selected from the group consisting of phenyl, 
benzyl, tolyl or a substituted derivative thereof, and particularly preferably a benzyl 
radical, 3-aminobenzyl or 4-aminobenzyl. 

According to a further embodiment, the present invention relates to radicals of the 
formula (II), in which the terminal carboxyl group is bonded to the phenyl ring A of 
the biphenyl nucleus via an alkylenesulphonamide unit or an alkyleneamide unit, i.e. 
an -NRS0 2 - or -NR-CO group is inserted between the alkylene chain and the phenyl 
ring A of the biphenyl nucleus, the phenyl ring A of the biphenyl nucleus being 
bonded to the sulphur atom of the sulphon amide unit or the carboxyl carbon atom of 
the amide unit The alkylene chain between the terminal carboxyl group and the 
sulphonamide or amide unit can in this case optionally carry further substituents in 
accordance with the above details, where a C^-alkyl such as, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or 
hexyl, a C^-cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl, 
phenylethyl or tolyl, a heterocyclic radical such as pyrrole, pyridine, tetrahydrofuran, 
furan, thiophene, tetrahydrothiophene, oxathiazole, benzofuran, quinoline, iso- 
quinoline or pyrimidine, or a terminal or internal E- or Z-alkene unit is preferred, 
which can alternatively be substituted by one or more C^-alkyl radicals such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl, Cj_7-cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, cyclo- 
butyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, naphthyl, 
heterocyclic radicals such as pyrrole, pyridine, tetrahydrofuran, furan, thiophene, 
tetrahydrothiophene, oxathiazole, benzofuran, quinoline, isoquinoline or pyrimidine, 
or functional groups such as a double bond to a heteroatom such as oxygen, sulphur 
or nitrogen, an optionally substituted amino group, a nitro group, a halogen, a 
hydroxyl group, an ether group, a sulphide group, a mercaptan group, a cyano group, 
an isonitrile group, an alkenyl group, an alkinyl group, an aldehyde group, a keto 
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suJphone group. Furthermore, one or more additionally saturated or unsaturated rings 
can be fused to the abovementioned cyclic radicals with formation of, for example, a 
naphthyl, beiizofuranyl, benzoxazolyl, benzothiazolyl, quinolinyl or isoquinolinyl 
unit or a partially or completely hydrogenated analogue thereof. 

Particularly preferred radicals of the formula (II) according to this embodiment are 
those in which the alkylene chain which connects the terminal carboxyl group and 
the bridging sulphonamide or amide unit has an optionally substituted phenyl or 
benzyl radical such as, for example, 0-3-aminophenyl, M-aminophenyl or a-4- 
aminobenzyl in the a- or 0-position relative to the terminal carboxyl unit. 

In the radicals of the formula (II) of this embodiment, in which a sulphonamide or 
amide unit is inserted between the corresponding alkylene chain and the phenyl ring 
A of the biphenyl nucleus, the alkylene chain between the terminal carboxyl group 
and the bridging sulphonamide or amide unit should preferably include not more than 
two carbon atoms in this main chain in order that, as mentioned above, in addition to 
the biphenyl nucleus preferably not more than five atoms are present between the 
terminal carboxyl group and the nitrogen atom of the amino group, amide group, urea 
group, thioamide group, thiourea group, amidine group or guanidine group which is 
next to the phenyl ring B in the main chain of the radical linked to the phenyl ring B 
of the biphenyl nucleus. 



The nitrogen atom of the bridging sulphonamide or amide unit can optionally be 
substituted by a radical which is selected from the group consisting of hydrogen, a 
C^alkyl such as, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, a C^_ r cycloalkyl such as, for example, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, an aryl such as, 
for example, phenyl, benzyl, tolyl or a substituted derivative thereof such as, for 
example, phenylethyl, phenylpropyl or phenoxyethyl. 
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The biphenyl nucleus is the central structural element of the radicals of the formula 
(II) according to the invention. In the unlinked state, it bridges the radical including 
the terminal carboxyl group on the phenyl ring A to the radical on the phenyl ring B 
which includes at least one nitrogen atom of an amino group, amide group, urea 
group, thioamide group, thiourea group, amidine group or guanidine group in its 
main chain. Preferably, it moreover carries no further substituents. Each of the two 
phenyl rings, however, can carry additional substituents. Preferably, the phenyl ring 
A, i.e. the ring connected to the radical including the terminal carboxyl group, carries 
one or more additional alkoxy radicals, preferably a C^-alkoxy radical such as 
methoxy, ethoxy, propoxy, butoxy, pentoxy or hexoxy, particularly preferably one or 
more methoxy radicals, and the phenyl ring B, i.e. the ring to which the radical 
including at least one nitrogen atom of an amino group, amide group, urea group, 
thioamide group, thiourea group, amidine group or guanidine group is bonded in its 
main chain, carries one or more alkyl radicals, preferably a C^-alkyl radical such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, 
hexyl, a C^-cycloalkyl radical such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, and particularly preferably one or more methyl groups. In this case, the 
phenyl rings A and B can independently of one another carry one or more of the 
abovementioned additional substituents. 

The two phenyl rings can be 1,3- or 1 ,4-linked to one another and to the radical 
including the terminal carboxyl group and the radical including at least one nitrogen 
atom of an amino group, amide group, urea group, thioamide group, thiourea group, 
amidine group or guanidine group in its main chain, i.e. the radical including the 
terminal carboxyl group and the phenyl ring B can be substituted in the meta- or 
para-position relative to one another in the phenyl ring A, and at the same time the 
phenyl ring A and the radical including at least one nitrogen atom of an amino group, 
amide group, urea group, thioamide group, thiourea group, amidine group or 
guanidine group in its main chain can be substituted in the meta- or para-position on 
the phenyl ring B relative to one another, each combination of the abovementioned 
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formula (II) according to the invention. According to the present invention, 
particularly preferred radicals of the formula (II) are those whose biphenyl nucleus 
consists according to the above definition of a p-substituted phenyl ring A and a p- 
substituted phenyl ring B, a p-substituted phenyl ring A and an m-substituted phenyl 
ring B, an m-substituted phenyl ring A and a p-substituted phenyl ring B, or an in- 
substituted phenyl ring A and an m-substituted phenyl ring B. According to the 
present invention, particularly preferred radicals of the formula (II) are those whose 
biphenyl nucleus consists according to the present definition of a p-substituted 
phenyl ring A and an m-substituted phenyl ring B. 



As a third structural element, the radicals of the formula (II) according to the 
invention in the unlinked state contain, in addition to the biphenyl nucleus and the 
radical including a terminal carboxyl group, a group which in its main chain 
comprises at least one nitrogen atom of an amino group, amide group, urea group, 

15 thioamide group, thiourea group, amidine group or guanidine group. This nitrogen 

atom can be bonded to the phenyl ring B of the biphenyl nucleus directly or via an 
alkylene chain. This alkylene chain preferably consists of at most 4 carbon atoms in 
the main chain, where, from the abovementioned considerations, not more than 6 
further atoms should be present in addition to the biphenyl nucleus between the 

20 terminal carboxyl group and the nitrogen atom of the amino group, amide group, urea 
group, thioamide group, thiourea group, amidine group or guanidine group which is 
next to the phenyl ring B. Alternatively, this alkylene chain can cany further 
substituents which are selected from the group consisting of hydrogen, a C^-alkyl 
such as, for example, methyl, ethyl, propyl, isopropyi, butyl, isobutyl, t-butyl, pentyl, 

25 isopentyl, neopentyl or hexyl, a C^T-cycloalkyl such as, for example, cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl or cyclohexyl, an aiyl such as, for 
example, phenyl, benzyl or tolyl, a heterocyclic radical such as pyrrole, pyridine, 
tetrahydrofuran, furan, thiophene, tetrahydrothiophene, oxathiazole, benzofuran, 
quinoline, isoquinoline or pyrimidine, or a terminal or internal E- or Z-alkene unit, 

30 and can alternatively be substituted by one or more C^alkyl radicals such as methyl, 
ethyl, propyl, isopropyi, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or 
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hexyl, cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, naphthyl, 
indolyl, heterocyclic radicals such as pyrrole, pyridine, tetrahydrofuran, furan, 
thiophene, tetrahydrothiophene, oxathiazole, benzofuran, quinoline, isoquinoline or 
pyrimidine, or functional groups such as a double bond to a heteroatom such as 
oxygen, sulphur or nitrogen, an optionally substituted amino group, a nitro group, a 
halogen, a hydroxyl group, an ether group, a sulphide group, a mercaptan group, a 
cyano group, an isonitrile group, an alkenyl group, an alkinyl group, an aldehyde 
group, a keto group, a carboxyl group, an ester group, an amide group, a sulphoxide 
group or a sulphone group. Furthermore, one or more additionally saturated or 
unsaturated rings can be fused to the abovementioned cyclic radicals with formation 
of, for example, a naphthyl, indolyl, benzofuranyl, benzoxazolyl, benzothiazolyl, 
benzimidazolyl, quinolinyl or isoquinolinyl unit or a partially or completely 
hydrogenated analogue thereof. 

The nitrogen atom found in the main chain of the radical bonded to the phenyl ring B 
of the biphenyl nucleus, which is next to the phenyl ring B, can, if the bonding of the 
radical of the formula (II) does not take place via this, either be a constituent of an 
optionally substituted amino group or be in the direct vicinity of a -C=0 unit, 
-CONR 2 unit, -C=S unit, -CSNR 2 unit, -ONR unit or a -CNRNR 2 unit and thus be a 
constituent of an amide group, urea group, thioamide group, thiourea group, amidine 
group or guanidine group. 

In the case in which the nitrogen atom found in the main chain of the radical bonded 
to the phenyl ring B of the biphenyl nucleus, which is next to the phenyl ring B, is a 
constituent of an amino group, it can be unsubstituted or can carry one or two 
substituents, i.e. be a constituent of a primary, secondary or tertiary amino group. 
These substituents can be independent of one another or, simultaneously, hydrogen, a 
substituted or unsubstituted alkyl or cycloalkyl radical, a substituted or unsubstituted 
aryl radical, a saturated or unsaturated, optionally substituted heterocyclic radical, an 
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form, together with the nitrogen atom to which they are bonded, a heterocyclic ring 
system. In this case, preferred substituents are those which axe selected from the 
group consisting of hydrogen, a C^-alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, a 
C 3 . 7 -cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or tolyl, a 
heterocyclic radical such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, fkran, thiophene, tetrahydrothiophene, imidazolidine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxafhiazole, benzofuran, 
benzoxazole, benzo thiazole, benzimidazole, quinoline, isoquinoline, tetra- 
hydroquinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, 
cytosine, thymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or 
Z-alkene unit, and can alternatively be substituted by one or more C^-alkyl radicals 
such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, 
neopentyl or hexyl, C^-cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, 
naphthyl, indolyl, heterocyclic radicals such as pyrrolidine, piperidine, piperazine, 
pyrrole, pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazoli- 
dine, imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, 
mymine, uracil, adenine, guanine or xanthine, or functional groups such as a double 
bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally substituted 
amino group, a nitro group, a halogen, a hydroxyl group, an ether group, a sulphide 
group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an 
alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester group, an 
amide group, a sulphoxide group or a sulphone group. Furthermore, one or more 
additionally saturated or unsaturated rings can be fused to the abovementioned cyclic 
radicals with formation of, for example, a naphthyl, indolyl, benzofuranyl, benz- 
oxazolyl, benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. Particularly preferred substi- 
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tuents are those such as hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo-propyl-methyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyI, 3,3,5-trimethylcyclohexyI, 
5-methyl-2-hexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, C M - 
alkylamino-C M -alkyl, C^-dialkyIamino-C M -alkyl, amino-C lJr alkyl, C^-aUcyloxy- 
C M -alkyl, 
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In the case in which the two substituents on the nitrogen atom which is next to the 
phenyl ring B are bonded to one another and thus form a heterocyclic system with the 
nitrogen atom, the heterocyclic system formed can be selected, for example, from the 
following, non-exclusive list: 
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where the ring systems shown can carry one or more radicals which are selected from 
the group consisting of hydrogen, a C^-alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, a 
Cj.T-cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or tolyl, a 
heterocyclic radical such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazoUdine, 
imidazole, oxazolidine, oxazole, thiazohdine, thiazole, oxathiazole, benzomran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoline, tetrahydroisoquinoline, triazolc, tetrazole, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or Z-alkene 
unit, and can alternatively be substituted by one or more C.^alkyl radicals such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl, Cj. 7 -cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, cyclo- 
butyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, naphthyl, 
indolyl, heterocyclic radicals such as pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene. tetrahydrothiophene imidarohdine- 
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imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoqiiinoline, tetrahydro- 
qumoline, tetTahydroisoquinoline, triazole, tetrazole, pyriraidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or functional groups such as a double 
bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally substituted 
amino group, a nitro group or a halogen, a hydroxyl group, an ether group, a sulphide 
group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an 
alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester group, an 
amide group, a sulphoxide group or a sulphone group. Furthermore, one or more 
additionally saturated or unsaturated rings can be fused to the abovementioned cyclic 
radicals with formation of, for example, a naphthyl, indolyl, benzofuranyl, 
benzoxazolyl, benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. 

Of the ring systems shown above, the four- to six-membered ring systems are 
preferred. 

As mentioned above, the nitrogen atom in the main chain of the radical bonded to the 
phenyl ring B of the biphenyl nucleus, which is next to the phenyl ring B, can also be 
a constituent of one of the following preferred functional units: 




where the above list is not an exclusive enumeration of all possible structural units. 

According to the invention, in addition to the abovementioned preferred structural 
units, their analogues are also included in which one or more 4- to 6-membered ring 
systems are fused to the heterocycle, such as, for example, the corresponding benzo- 
fused analogues of the above structural units. 

In the structural units shown above, R 3 , R 4 and R 6 can each be hydrogen, a C^-alkyl 
such as, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl or hexyl, a C^ 7 -cycloalkyl such as, for example, cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl or cyclohexyl, an aryl such as, for 
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pyrrolidine, piperidine, piperazine, pyrrole, pyridine, tetrahydrofuran, furan, 
thiophene, tetrahydrothiophene, imidazolidine, imidazole, oxazolidine, oxazole, 
thiazolidine, thiazole, oxathiazole, benzofuran, benzoxazole, benzothiazole, 



substituted by one or more C^-alkyl radicals such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, C^- 
cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl 
or cyclohexyl, aryl radicals such as phenyl, benzyl tolyl, naphthyl, indolyl, 
heterocyclic radicals such as pyrrolidine, piperidine, piperazine, pyrrole, pyridine, 
tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, imidazole, 
oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, benzoxazole, 
benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydroquinoline, 
tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, thymine, 
uracil, adenine, guanine or xanthine, or functional groups such as a double bond to a 
heteroatom such as oxygen, sulphur or nitrogen, an optionally substituted amino 
group, a nitro group, a halogen, a hydroxyl group, an ether group, a sulphide group, a 
mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an alkinyl 
group, an aldehyde group, a keto group, a carboxyl group, an ester group, an amide 
group, a sulphoxide group or a sulphone group. Particularly preferred substituents are 
those such as hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 5-methyl-2- 
hexyl, phenyl, benzyl, tolyl or a substituted derivative thereof; C^-alkylamino-C^- 
alkyl, C^-dialkylamino-C^-alkyl, amino-C M -alkyl, C^-alkyloxy-C^-alkyl, or one 
of the abovementioned radicals (al) to (a28). 



benzimidazole, quinoline, isoquinoline, tetrahydroquinoline, tetrahyuVoiscKnoinoline, 
triazole, tetrazole, pyrimidine, purine, cytosine, thymine, uracil, adenine, guanine or 
xanthine, or a terminal or internal E- or Z-alkene unit and can alternatively be 
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In the above structural units, R 4 and R 6 , however, can also be bonded to one another 
and, with the nitrogen atom to which they are bonded, form a heterocyclic ring 
system. Examples of this which can be mentioned are: 
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where the above enumeration is non-exclusive and the ring systems formed from the 
combination of R 4 and R 6 can carry one or more radicals which are selected from the 
group consisting of hydrogen, a C^-alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, a 
C^ r cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or tolyl, a 
heterocyclic radical such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazoladine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoiine, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, 
mymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or Z-alkene 
unit, and can alternatively be substituted by one or more C^-alkyl radicals such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl, C^^cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexvh an arvl radical such as nhonvV benzvl foM 
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naphthyl, indolyl, heterocyclic radicals such as pyrrolidine, piperidine, piperazine, 
pyrrole, pyridine, teti^hydrofuran, furan, thiophene, tetrahydrothiophene, imidazo- 
lidine, imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzo- 
furan, benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetra- 
hydroquinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, 
cytosine, thymine, uracil, adenine, guanine or xanthine, or functional groups such as 
a double bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally 
substituted amino group, a nitro group, a halogen, a hydroxyl group, an ether group, 
a sulphide group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl 
group, an alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester 
group, an amide group, a sulphoxide group or a sulphone group. Furthermore, one or 
more additionally saturated or unsaturated rings can be fused to the abovementioned 
cyclic radicals with formation o£ for example, a naphthyl, indolyl, benzofuranyl, 
benzoxazolyl, benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. Of the ring systems formed 
from the combination of R 4 and R 6 , the four- to six-member ed ring systems are 
preferred. 

Furthermore, in the above structural units R 5 can be -N0 2 , -CN, -COR 5 * or -COOR 5 ', 
where R 5 * can be a substituted or unsubstituted alkyl or cycloalkyi radical, a 
substituted or unsubstituted aryl radical or a saturated or unsaturated, optionally 
substituted heterocyclic radical, which can be saturated or unsaturated and/or can 
contain further heteroatoms, and is preferably a C^-alkyl such as, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, 
hexyl, a C^-cycloalkyl such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, an aryl such as, for example, phenyl, benzyl or tolyl or a substituted 
derivative thereof. 

Furthermore, in the above structural units Y can be absent or can be an alkyl ene or 
alkine unit which in its main chain carries 1 to 5 carbon atoms. According to the 
invention, Y, if present, preferably has a main chain consisting of one carbon atom. 
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Y can moreover carry one or more radicals which are selected from the group 
consisting of hydrogen, a C M -alkyl such as, for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, a C^- 
cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclo- 
pentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or tolyl, a 
heterocyclic radical such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, 
benzoxazole, benzo thiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or Z-alkene 
unit, and can alternatively be substituted by one or more C^-alkyl radicals such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl, C^-cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, 
naphthyl, indolyl, heterocyclic radicals such as pyrrolidine, piperidine, piperazine, 
pyrrole, pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazoli- 
dine, imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoline, tetrahydroisoquinoline, triazole, tetrazol, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or functional groups such as a double 
bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally substituted 
amino group, a nitro group, a halogen, a hydroxyl group, an ether group, a sulphide 
group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an 
alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester group, an 
amide group, a sulphoxide group or a sulphone group. Furthermore, one or more 
additionally saturated or unsaturated rings can be fused to the abovementioned cyclic 
radicals with formation of, for example, a naphthyl, indolyl, benzofuranyl, 
benzoxazolyl, benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof 
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According to the invention, particularly preferred radicals of the formula (II) are 
those in which, if the linkage to the rest of the conjugate does not take place via this, 
the nitrogen atom found in the main chain of the radical bonded to the phenyl ring B, 
which is next to the phenyl ring B, is a constituent of the urea or thiourea unit. 
Particularly preferred radicals of the formula (II) in this case are those in which a 
urea or thiourea unit is bonded directly to the phenyl ring B of the biphenyl nucleus. 

The moiety addressing ct v P 3 integrin receptors can furthermore be a radical of (he 
formula (III): 




where the radicals in the formula (111) have the meaning defined above. 

In the description below, bivalent substituents are indicated such that their respective 
left end is connected to the group indicated left of the corresponding substituent in 
formula (III) and their respective right end is connected to the group indicated right 
of the corresponding substituent in formula (III). If, for example, the radical L is 
equal to -<CH 2 ) m NHS0 2 (CH 2 ) D - in formula (III), the nitrogen atom is connected to the 
phenylene group found left of the radical L in formula (III) via the group (CH^. The 
following details additionally relate to the radical of the formula (III) in the unlinked 
state. The linkage of the radical of the formula (HI) to the toxophore via the linking 
unit can take place either via the terminal carboxyl group, the terminal amino group, 
urea group, thiourea group, guanidine group or the group NR 12 CX'R 13 S- or via a 
functional group in the side chain of the radical of the formula (111), i.e. via the amino 
group or a substituent attached thereon in the P-position relative to the terminal 
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carboxyl group, whereby in the linked state the terminal carboxyl group and the 
temiinal amino group, urea group, thiourea group, guanidine group or the group 
NR 12 CX'R 13 S- are converted into corresponding bridging units. 

5 The radicals of the formula (III) according to the invention are characterized in that 
they have, as a main structural element, two phenyl units connected via a linker 
group L, one phenylene group of which has a radical derived from a ^-amino acid, 
while the other phenylene group has an amino group, urea group, thiourea group or 
guanidine group optionally incorporated into a cyclic ring system. The phenylene 
10 units connected via a linker group L can moreover cany further substituents in 
addition to the abovementioned radicals. 



!J1 
13 

ill The terminal carboxyl units included in the radical derived from a P-arnino acid can, 

M 

\i if the linkage to the radical of the conjugate does not take place via this, be present as 

15 a free carboxylic acid or as an ester. In the case in which the terminal carboxyl unit is 

]«} esterified, fundamentally all carboxylic acid esters obtainable by conventional 

y * 

ft! processes, such as the corresponding alkyl esters, cycloalkyl esters, aryl esters and 

if! 

fit heterocyclic analogues thereof can be used according to the invention, where alkyl 

C J esters, cycloalkyl esters and aryl esters are preferred and the alcoholic radical can 

20 carry further substituents. Particularly preferred C^-alkyl esters are those such as the 
methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl ester, isobutyl ester, t- 
butyl ester, pentyl ester, isopentyl ester, neopentyl ester, hexyl ester, cyclopropyl 
ester, cyclopropylmethyl ester, cyclobutyl ester, cyclopentyl ester, cyclohexyl ester, 
or aryl esters such as the phenyl ester, benzyl ester or tolyl ester. 



Preferably, the radicals of the formula (III) according to the invention are used in a 
form in which the terminal carboxyl unit is present as a free carboxylic acid. 
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The radical bonded to one of the two central phenylene units and derived from a 0- 
amino acid can alternatively carry one or two additional substituents in the a- 
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the group which consists of hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl radical, a saturated or 
unsaturated, optionally substituted heterocyclic radical, an optionally substituted 
alkenyl radical, an optionally substituted alktnyl radical, a hydroxyl radical or an 
alkoxy radical. The alkyl radical can preferably be a C^alkyl such as, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl. The cycloalkyl radical can preferably be a C^-cycloalkyl such as, for 
example, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl or 
cycloheptyl. The aryl radical can preferably be phenyl, benzyl or tolyl. The 
heterocyclic radical can preferably be pyrrole, pyridine, tetrahydrofuran, furan, 
thiophene, tetrahydrothiophene, oxathiazole, benzo furan, quinoline, isoquinoline or 
pyrirnidine. The alkenyl radical can be a terminal or internal E- or Z-alkene unit. The 
alkoxy radical can preferably be a C^-alkoxy radical such as, for example, methoxy, 
ethoxy, propoxy, butoxy, pentoxy, hexoxy or benzyloxy. The abovementioned 
radicals can alternatively be substituted by one or more Chalky I radicals such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl, C>_ 7 -cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, 
naphthyl, heterocyclic radicals such as pyrrole, pyridine, tetrahydrofuran, furan, 
thiophene, tetrahydrothiophene, oxazole, thiazole, oxathiazole, benzofuran, 
benzoxazole, benzo thiazole, quinoline, isoquinoline, or functional groups such as a 
double bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally 
substituted amino group, a nitro group, a halogen group, a hydroxyl group, an ether 
group, a sulphide group, a mercaptan group, a cyano group, an isonitrile group, an 
alkenyl group, an alkinyl group, an aldehyde group, a keto group, a carboxyl group, 
an ester group, an amide group, a sulphoxide group or a sulphone group. 
Furthermore, one or more additionally saturated or unsaturated rings can be fused to 
the abovementioned cyclic radicals with formation of, for example, a naphthyl, 
benzofuranyl, benzoxazolyl, benzothiazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. 
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Furthermore, the two substituents in the a-position relative to the terminal carboxyl 
group can, if present, be connected to one another and thus, together with the a- 
carbon atom of the radical derived from a p-amino acid, form a carbocyclic or 
heterocyclic ring system. This ring system can optionally carry further substituents 
and/or contain further heteroatoms. According to the invention, the above ring 
system, if present, is preferably a 3- to 6-membered carbocyclic or heterocyclic ring 
system such as, for example, a cyclopropane ring, cyclobutane ring, cyclopentane 
ring, cyclohexane ring, dihydrofuran ring, tetrahydrofuran ring, dihydropyran ring, 
tetrahydropyran ring, dioxane ring, dihydrothiophene ring, tetrahydrothiophene ring 
or a substituted derivative thereof 

In the groups according to the invention, the amino group included in the radical 
derived from a P-amino acid, if the linkage to the rest of the conjugate does not take 
place via this, is substituted by one of the radicals -S0 2 R 10 ", -COOR 10 ", -COR 10 *, 
-CONR 10 \ or -CSNR l<y 2 , where R 10 ' can be hydrogen, a substituted or unsubstituted 
alkyl or cycloalkyl radical, a substituted or unsubstituted aryl radical or a saturated or 
unsaturated, optionally substituted heterocyclic radical and R lcr can be a substituted 
or unsubstituted alkyl or cycloalkyl radical, a substituted or unsubstituted aryl radical 
or a saturated or unsaturated, optionally substituted heterocyclic radical. Preferably, 
the alkyl radical in this case is a C^-alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, the 
cycloalkyl radical is a C^^cycloalkyl such as, for example, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, the aryl radical is an aryl such as phenyl, 
benzyl, tolyl or a substituted derivative thereof such as -CgH^CHj^,, -C 6 (CH 3 ) 5 , 
-CH 2 C 6 H 2 (CH 3 )3, 3-aminophenyl, 4-aminophenyl, 2-chlorophenyl, 3-chlorophenyl, 4- 
chlorophenyl, 2,3-dichlorophenyl, 2,4-di chlorophenyl, 3,4-dichlorophenyl, 2,5- 
dichlorophenyl, 3, 5 -di chlorophenyl, 2,6-di chlorophenyl, 4-chlorophenylmethyl, 2,4- 
dichlorophenylmethyl, 2,6-dichlorophenylmethyl, 2-methoxycarbonylphenylmethyl, 
3-trifIuoromethylphenyl, 4-trifluoromethylphenyl, 3,5-bis(trifluoromethyl)phenyl T 4- 
trifluoromethoxyphenyl, phenylmethyl, 2-acetamido-4-methylthiazol-5-yI, phen- 
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ethenyl, 2-thiophenyl, 4-methoxyphenyl, 3,5-dimethoxyphenyl, 3-methylphenyl, 4- 
methylphenyl, 4-t-butylphenyl, 4-propylphenyl, 2,5-dimethylphenyl, 2-methoxy-5- 
methylphenyl, 2,3,5,6-tetramethylphenyl, 1-naphthyl, 2-naphthyl, 4-fluorophenyl, 
2,4-difluorophenyl, 2-chloro-6-methylphenyl, 2-cWoro-4-fluorophenyi, 2,5-dimeth- 
oxyphenyl, 3 ,4-dimethoxyphenyl, 3-chloro-6-methoxyphenyl, 2-trifluoromethyl- 
phenyl, 2-alkylsulphonylphenyl, 2-arylsulphonylphenyl, 3-(N-acetyl-6- 
methoxy)aniline, 4-acetamidophenyl, 2,2,2-trifluoroethyi, 5-chloro-3-methylbenzo- 
thiazol-2-yI, N-methoxycarbonylpiperidin-3-yl, thiophen-2-yl, isoxazol-5-yl, ethoxy, 
2-chloropyridin-3-yl, pyridin-3-yl, benzyloxy, 5-methylisoxazol-3-yl, 1-adamantyl, 
4-chlorophenoxymethyl, 2,2-dimethylethenyl, 2-cMoropyridin-5-methyl, 5,7- 
dimethyl-l,3,4-triazaindolizin-2-yl, (S)-camphan-l-yl, (R)-camphan-l-yl or 8-quin- 
olinyl. 

According to the invention, the amino group included in the radical derived from a p- 
amino acid is particularly preferably substituted by -SO 2 R I0 \ -COOR 10 ", -CONR 10 ^ 
or -COR 10 *, where R 10 * and R 10 " are as defined above. In particular, radicals of the 
formula (III) are preferred here in which the radical derived from a {5-amino acid has 
no substituent in the a-position relative to the carboxyl unit and the amino group 
included in this radical is substituted by -SO 2 R 10 \ -CONR 10 * 2 or -COR 10 *, where R I0< is 
as defined above. 

In addition to one of the abovementioned radicals, the nitrogen atom of the amino 
group found in the p-position can have a substituent which is selected from the group 
consisting of hydrogen, a substituted or unsubstituted alkyl or cycloalkyl radical, a 
substituted or unsubstituted aryl radical, a saturated or unsaturated, optionally 
substituted heterocyclic radical or are bonded to one another and thus, together with 
the nitrogen atom to which they are bonded, form a heterocyclic ring system. 
Preferred substituents here are those which can be selected from the group consisting 
of hydrogen, a C^-alkyl such as, for example, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyi or hexyl, a C^j-cycloalkyl such as, for 
example, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl or 
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cycloheptyl, an aryl such as, for example, phenyl, benzyl or tolyl, a heterocyclic 
radical such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, pyridine, 
tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, imidazole, 
oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, benzoxazole, 
benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydroquinoline, tetra- 
hydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, thymine, uracil, 
adenine, guanine or xanthine and can alternatively be substituted by one or more C 1j6 - 
alkyl radicals such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl or hexyl, Cj.T-cycloalkyl radicals such as cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, 
benzyl, tolyl, naphthyl, indolyl, heterocyclic radicals such as nvrroi;H,w niDeridine 
piperazine, pyrrole, pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, 
imidazolidine, imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, 
benzofuran, benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, 
tetrahydroquinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, 
cytosine, thymine, uracil, adenine, guanine or xanthine, or functional groups such as 
a double bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally 
substituted amino group, a nitro group, a halogen, a hydroxyl group, an ether group, 
a sulphide group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl 
group, an alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester 
group, an amide group, a sulphoxide group or a sulphone group. Furthermore, one or 
more additionally saturated or unsaturated rings can be fused to the abovementioned 
cyclic radicals with formation of, for example, a naphthyl, indolyl, benzofuranyl, 
benzoxazolyl, benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. The additional substituent on 
the nitrogen atom of the P-amino group is particularly preferably hydrogen, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, 4-methyi- 
cyclohexyl, 3,3,5-trimethylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, C M -alkylamino-C M -alkyl, C M -dialkylamino-C M - 
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The radical derived from a P-amino acid is bonded to one of the two central 
phenylene units connected via a linker group L, which is to be designated here as 
phenylene unit A. In addition to the radical derived from a P-amino acid and the 
linker group L, the phenylene unit A preferably carries no further substituents, but 
can have one or more radicals which are selected from the group consisting of 
hydrogen, CN, a substituted or unsubstituted alkyl or cycloalkyl radical, a substituted 
or unsubstituted alkoxy radical or a halogen atom. The alkyl radical(s) is/are 
preferably C^-alkyl radicals such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
t-butyl, pentyl, isopentyl, neopentyl, hexyl. The cycloalkyl radical(s) is/are preferably 
Cj_ 7 -cycloalkyl radicals such as cvclonronvl cvclohiitvl r-vrlnr^ntvl ^IaYiaviH 

- * A + ■* S it 'J 1 J ~> ~J —-v' »^»> 

cycloheptyl. The alkoxy radical(s) is/are preferably C ^alkoxy radicals such as 
methoxy, trifluoromethoxy, ethoxy, propoxy, butoxy, pentoxy or hexoxy, and the 
halogen atom(s) is/are preferably F, CI, Br or L 

With respect to the linker group L and the radical derived from a P-amino acid or the 
amino, guanidine, urea or thiourea unit, the two central phenylene units can be 1,3- 
or 1,4-linked, i.e. the radical derived from a p-amino acid and the linker group L can 
be substituted in the meta- or para-position relative to one another in the phenylene 
unit A, and at the same time the linker group L and the amino, guanidine, urea or 
thiourea unit in the phenylene unit B can be substituted in the meta- or para-position 
relative to one another, where each combination of the abovementioned substitution 
patterns is possible for the central A-linker L-phenylene B unit of the radicals of the 
formula (IH) according to the invention. Particularly preferred according to the 
present invention are those radicals of the formula (III) whose central phenylene A- 
linker L-phenylene B unit consists according to the above definition of a p- 
substituted phenylene unit A and a p-substituted phenylene unit B, a p-substituted 
phenylene unit A and an m-substituted phenylene unit B, an m-substituted phenylene 
unit A and a p-substituted phenylene unit B or an m-substituted phenylene unit A and 
an m-substituted phenylene unit B. Particularly preferred according to the present 
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phenylene B unit consists according to the present definition of an m-substituted 
phenylene unit A and an m-substituted phenylene unit B. 

According to the present invention, the linker group L is selected from the group 
which consists of the elements -(CH 2 ) m NHS0 2 (CH 2 ) n -, -(CH^SO^CCH,),,-, 
-(CH^NHOXCH^-, -(CH 2 ) m CONH(CHA-, -{CH^OCH^CHA-, 

-(CH^CH.OCCH,),,-, -(CH^COCXCHA-, -(CH^OOC^HA-, 

"(CH^CHjCCKCHj),,-, -(CH^COCH^CH,),,-, -NHCONH-, -(CH^SCH^CHj),,-, 
-(CHj^CHjSCCH,),,., -(CH^^SOCCH^-, -(CH^SOCH.CCH^ 

-(CH^CH.SO^CH,),,- or -(CH^SOjCH^CH,),,-, 
where m and n each are an integer of 0 or 1 and m + n < 1. 

According to the invention, the linker group L is preferably -NHSO r , -CH 2 NHS0 2 -, 
-NHS0 2 CH 2 -, -S0 2 NH-, -CH 2 S0 2 NH-, -S0 2 NHCH 2 -, -NHCO-, -CH 2 NHCO-, 
-NH-COCH 2 -, -CONH-, -CH 2 CONH-, -CONHCH 2 -, -OCH 2 -, -CH 2 OCH 2 , 
-OCH 2 CH 2 -, -CH 2 0-, -CH 2 CH 2 0-, -COO-, -CH 2 COO-, -COOCH 2 -, -OOC-, 
-OOCCH 2 -, -CH 2 OOC-, -CH 2 CO-, -COCHj-, -CH 2 CH 2 CO-, -COCH 2 CH 2 -, 
-CH 2 COCH 2 -, -NHCONH-, -SCH 2 -, -CH 2 S-, -CH 2 SCH 2 , -SCH.CHj-, CH 2 CH 2 S-, 
-SOCH 2 -, -CH 2 SO-, -CH 2 SOCH 2 -, -SOCH 2 CH 2 -, -CH 2 CH 2 SO-, -S0 2 CH 2 -, -CH 2 S0 2 -, 
-CH 2 S0 2 CH 2 -, -CH 2 CH 2 - S0 2 - or -S0 2 CH 2 CH 2 -. Particularly preferred linker groups 
L here are -NHSO,-, -CH 2 NHS0 2 -, -NHS0 2 CH 2 -, -S0 2 NH-, -CH 2 S0 2 NH-, 
-S0 2 NHCH 2 -, -NHCO-, -CH 2 NHCO-, -NHCOCH 2 -, -CONH-, -CH 2 CONH-, 
-CONHCH 2 -, -OCH 2 -, -CH 2 OCH 2 , -OCH 2 CH 2 -, -CH 2 0- or -CH 2 CH 2 0-. 

The central phenylene unit B carries as a substituent a radical which, if the linkage to 
the radical of the conjugate does not take place via this, is selected from the group 
consisting of a group NR l2 CX'R l3 S-, an amino, guanidine, urea or thiourea unit This 
group NR 12 CX'R ,3 S-, amino, guanidine, urea or thiourea unit can be either open- 
chain or a constituent of a cyclic system. The nitrogen atoms of the respective unit, 
which are optionally both present and bonded only via single bonds, can cany 
additional substituents R 12 , R u and R 15 . These substituents can independently of one 
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another or simultaneously be hydrogen, a substituted or unsubstituted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl radical, a saturated or 
unsaturated, optionally substituted heterocyclic radical or can be bonded to one 
another and thus, together with the nitrogen atom(s) to which they are bonded, form a 
heterocyclic ring system. Preferred substituents here are those which are selected 
from the group consisting of hydrogen, a C^-alkyl such as, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or 
hexyl, a C^ 7 -cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl, an aryl such as, for example, 
phenyl, benzyl or tolyl, a heterocyclic radical such as, for example, pyrrolidine, 
piperidine, piperazine, pyrrole, pyridine, tetrahydrofuran, furan, thiophene, 
tetrahydrothiophene, imidazolidine, imidazole, oxazolidine, oxazole, thiazolidine, 
thiazole, oxathiazole, benzofuran, benzoxazole, benzothiazole, benzimidazole, 
quinoline, isoquinoline, tetrahydroquinoline, tetrahydroisoquinoline, triazole, 
tetrazole, pyrimidirie, purine, cytosine, thymine, uracil, adenine, guanine or xanthine 
and can alternatively be substituted by one or more C^-alkyl radicals such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or 
hexyl, G^-cycIoalkyl radicals such as cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, naphthyl, 
mdolyl, heterocyclic radicals such as pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or functional groups such as a double 
bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally substituted 
amino group, a nitro group, a halogen, a hydroxyl group, an ether group, a sulphide 
group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an 
alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester group, an 
amide group, a sulphoxide group or a sulphone group. Furthermore, one or more 
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radicals with formation of, for example, a naphthyl, indolyl, benzofuranyl, 
benzoxazoiyl, benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. Particularly preferred 
substituents are those such as hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5- 
trimethylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl or a substituted 
derivative thereof; C^-alkylamino-C^-alkyl, C^-dialkylamino-C^-alkyl, amino- 
Ci-4-alkyl, C^-alkyloxy-C^-alkyl or one of the abovementioned radicals (al) to 
(a28). If the linkage of the radical of the formula (III) to the rest of the conjugate 
takes place via this group, the radical R 15 represents a direct bond via which the 
corresponding linkage between the radical of the formula (HI) and the rest of the 
conjugate takes place. 

The two radicals R u and R 15 or the radicals R 12 and R 15 , if p in the formula (III) 
represents 0, can be connected to one another and thus with the nitrogen atom form a 
heterocyclic ring system which can be selected, for example, from the following, 
non-exclusive list: 
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where the ring systems shown can carry one or more radicals which are selected from 
the group consisting of hydrogen, a C^-alkyl such as, for example, methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl or hexyl, a 
C^ 7 -cycloalkyl such as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl or cyclohexyl, an aryl such as, for example, phenyl, benzyl or tolyl, a 
heterocyclic radical such as, for example, pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahyfrofuran, furan, thiophene, tetrahydrothiophene, imidazolidine, 
imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, benzofuran, 
benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetrahydro- 
quinoline, tetrahydroisoquinoUne, triazole, tetrazole, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or a terminal or internal E- or Z-alkene 
unit, and can alternatively be substituted by one or more C^-alkyl radicals such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl 
or hexyl, C^-cycloalkyl radicals such as cyclopropyl, cyclopropylmethyl, cyclo- 
butyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, naphthyl, 
indolyl, heterocyclic radicals such as pyrrolidine, piperidine, piperazine, pyrrole, 
pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, imida-zolidine, 
imidazole, oxazolidine, oxazole thiazolidino Oiinzolo oynfMr^oIr* Km^-ofiiron 
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benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, tetra-hydro- 
quinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, cytosine, 
thymine, uracil, adenine, guanine or xanthine, or functional groups such as a double 
bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally substituted 
amino group, a nitro group, a halogen, a hydroxyl group, an ether group, a sulphide 
group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl group, an 
alkinyl group, an aldehyde group, a keto group, a caiboxyl group, an ester group, an 
amide group, a sulphoxide group or a sulphone group. Furthermore, one or more 
additionally saturated or unsaturated rings can be fused to the abovementioned cyclic 
radicals with formation of, for example, a naphthyl, indolyl, benzofuranyl, 
benzoxazolyl, benzothiazolyl, beimmidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. 

Of the ring systems shown above, the four- to six-membered ring systems are 
preferred. 



As mentioned above, the group NR l2 CX'R n S-, the amino, urea, thiourea or 
guanidine unit can be open-chain or incorporated into a cyclic system and thus be a 
constituent of one of the following preferred functional units: 
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where the above list represents a non-exclusive enumeration of all possible structural 
units. 

According to the invention, in addition to the abovementioned preferred structural 
units, their analogues are also included in which one or more 4- to 6-membered ring 
systems are fused to the heterocycle, such as, for example, the corresponding benzo- 
fused analogues of the above structural units. 

In the structural units shown above, R 12 , R u and R 15 are as defined above. 

Furthermore, in the above structural units R 13 can be absent, hydrogen, a substituted 
or unsubstituted alkyl or cycloalkyl radical such as, for example, a C^-alkyl such as 
methyl, ethyl, propyl, isopropyl, butyL, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, 
hexyl or a C^ 7 -cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
-N0 2 , -CN, -COR 13 or -COOR 13 *, where R 13 ' can be hydrogen, a substituted or 
unsubstituted alkyl or cycloalkyl radical, a substituted or unsubstituted aryl radical or 
a saturated or unsaturated, optionally substituted heterocyclic radical, which can be 
saturated or unsaturated and/or can contain further heteroatoms, and is preferably a 
C,_ 6 -alkyl such as, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
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cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, an aryl such as, for example, 
phenyl, benzyl, tolyl or a substituted derivative. 

According to the invention, particularly preferred radicals of the formula (III) are 
those in which the amino group included in the radical derived from a P-amino acid 
carries a radical-SO^ 10 *, where R icr is preferably methyl, ethyl, propyl, isopropyi, 
butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyi, 
cyclopentyl, cyclohexyl, cycloheptyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, -QH^CH^, -C 6 (CH 3 ) 5 , -CH 2 C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 3-chlorophenyl, 
4-chlorophenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 3,4-dichlorophenyl, 2,5- 
dichlorophenyl, 3,5-dichlorophenyl, 2,6-dichlorophenyl, 3-aminophenyl, 4-amino- 
phenyl, 4-chlorophenylmethyl, 2,4-dichlorophenylmethyl, 2,6-dichlorophenylmethyi, 
2-methoxycarbonylphenylmethyl, 3-trifluoro-methyl-phenyl, 4-trifluoromethyl- 
phenyl, 3,5-bis(trifluoromethyl)phenyl, 4-trifluoromethoxyphenyl, phenylmethyl, 2- 
acetamido-4-methylthiazol-5-yl, phenyl ethyl, 1 -phenylpropyl, (S)-(+)-camphor-10- 
yl, (R)-(-)-camphor-10-yl, 2-phenylethenyl, 2-thiophenyl, 4-methoxyphenyl, 3,5- 
dimethoxyphenyl, 3-methylphenyl, 4-methylphenyl, 4-t-butylphenyi, 4-propyl- 
phenyl, 2,5-dimethylphenyl, 2-methoxy-5-methylphenyl, 2,3,5,6-tetramethylphenyl, 
1-naphthyl, 2-naphthyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chloro-6-methyl- 
phenyl, 2-cMoro-4-fluorophenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3- 
chloro-6-methoxyphenyl, 2-trifluoromethyiphenyl, 2-alkylsulphonylphenyl, 2-aryl- 
sulphonylphenyl, 3-<N-acetyl-6-methoxy)aniline, 4-acetamidophenyl, 2,2,2-trifluoro- 
ethyl, 5-chloro-3-methylbenzothiazol-2-yl, N-methoxycarbonylpiperidin-3-yl, thio- 
phen-2-yl, isoxazol-5-yl, ethoxy, 2-chloropyridin-3-yl, pyridin-3-yl, benzyloxy, 5- 
methylisoxazol-3-yl, 1-adamantyl, 4-chlorophenoxymethyl, 2,2-dimethylethenyl, 2- 
chloropyridin-5-methyl, 5,7-dimethyl- 1 ,3,4-triazaindolizin-2-yi, (S)-camphan-l-yl, 
(R)-camphan-l-yl or 8-quinolinyl, the linker group L is -NHS0 2 -, -CH 2 NHS0 2 -, 
-NHS0 2 CH 2 - 3 and the radical found on the phenylene unit is an open-chain or cyclic 
guanidine unit, a cyclic guanidine unit such as, for example, a 4,5-dihydro-lH- 
imidazol-2-ylamino unit being particularly preferred. 
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Furthermore, according to the present invention radicals of the formula (III) are 
particularly preferred in which the amino group included in the radical derived from 
a p-amino acid carries a radical-S0 2 R 10 * or a radical -COOR 10 , where R 10 " or R I(r is 
preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, 
neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
phenyl, benzyl, tolyl or a substituted derivative thereof, -C 6 H 2 (CH 3 ) 3 , -C 6 (CH 3 ) 5 , 
-CH 2 C 6 H 2 (CH 3 ) 3 , 2-chlorophenyL, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichloro- 
phenyl, 2,4-dichlorophenyl, 3,4-dichlorophenyl, 2,5-dichlorophenyl, 3,5-dichloro- 
phenyl, 2,6-dichlorophenyl, 3-arninophenyl, 4-aminophenyl, 4-chloro-phenyl-methyl, 
2,4-dichlorophenylmethyl, 2,6-dichlorophenylmethyl, 2-methoxycarbonyl-phenyl- 



yl)phenyl, 4-trifluoromethoxyphenyl, phenylmethyi, 2-acetarnido-4-methylthiazol-5- 
yl, phenylethyl, 1-phenylpropyl, (S)-(+)-camphor-10-yl, (R)-(-)-camphor-10-yl, 2- 
phenylethenyl, 2-thiophenyl, 4-methoxyphenyl, 3,5-dimethoxyphenyl, 3-methyl- 
phenyl, 4-methylphenyl, 4-t-butylphenyl, 4-propylphenyl, 2,5-dirnethylphenyl, 2- 
methoxy-5-methylphenyl, 2,3,5,6-tetra-methylphenyl, 1-naphthyl, 2-naphthyl, 4- 
fluorophenyl, 2,4-difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 
2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxyphenyi, 2-trifluoro- 
methylphenyl, 2-alkylsulphonylphenyl, 2-arylsulphonylphenyl, 3-(N-acetyl-6-meth- 
oxy)aniline, 4-acetamidophenyl, 2,2,2-trifluoroethyl, 5 -chloro- 3 -methyl-b enzo- 
thiazol-2-yl, N-methoxycarbonyl-piperidin-3 -yl, thiophen-2-yl, isoxazol-5-yl, 
ethoxy, 2-chloro-pyridin-3-yl, pyridin-3-yl, benzyloxy, 5-methylisoxazol-3-yl, 1- 
adamantyl, 4-chlorophenoxymethyl, 2,2-dimethylethenyl, 2-chloropyridin-5-methyL > 
5,7-dimethyl-l,3,4-triazaindolizin-2-yl, (S>camphan- 1 -yl, (R)-camphan- 1 -yl or 8- 
quinolinyl, the linker group L is -NHS0 2 -, -CH 2 NH S0 2 -, -NHS0 2 CH 2 - or -OCH 2 -, 
-CH 2 0-, -CH 2 OCH 2 -, -CH 2 CH 2 0-, -OCH 2 CH 2 -, and the radical found on the 
phenylene unit is an open-chain or cyclic guanidine unit, a cyclic guanidine unit such 
as, for example, a 4,5 -dihydro-lH-imidazol-2-yl amino unit being particularly 
preferred. 
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Moreover, according to the present invention radicals of the formula (III) are 
particularly preferred in which the amino group included in the radical derived from 
a P-amino acid carries a radical-COR 10 \ where R 10 ' is preferably hydrogen, methyl, 
ethyl, propyl, isopropyi, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, benzyl, tolyl 
or a substituted derivative thereof, -C 6 H 2 (CH 3 ) 3 , -C^CHj),, -CH 2 C 6 H 2 (CH 3 ) 3 , 2- 
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 2,4-dichloro- 
phenyl, 3,4-dichlorophenyl, 2,5-dichlorophenyl, 3,5-dichlorophenyl, 2,6-dichloro- 
phenyl, 3-aminophenyl, 4-aminophenyl, 4-chlorophenylmethyl, 2,4-dichloro- 
phenylmethyl, 2,6-dichlorophenylmethyl, 2-methoxycarbonylphenylmethyl, 3- 
trifluoromethylphenyU 4-trifluoromethylphenyl, 3,5-bis(trifluoromethyl)phenyl, 4- 
trifluoromethoxyphenyl, phenylmethyl, 2-acetamido-4-methylthiazol-5-yl, phenyl- 
ethyl, 1-phenylpropyl, (S)-(+>camphor-10-yl, (R)-(-)-camphor-10-yl, 2-phenyl- 
ethenyl, 2-thiophenyl, 4-methoxyphenyl, 3,5-dimethoxyphenyl, 3-methylphenyl, 4- 
methylphenyl, 4-t-butylphenyl, 4-propylphenyl, 2,5-dimethylphenyl, 2-methoxy-5- 
methylphenyl, 2,3,5,6-tetramethylphenyl, 1-naphthyl, 2-naphthyl, 4-fluorophenyl, 
2,4-difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fIuorophenyl, 2,5-dimeth- 
oxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxyphenyl, 2-trifluoro-methyl- 
phenyl, 2-alkylsulphonylphenyl, 2-arylsulphonylphenyl, 3-(N-acetyl-6-methoxy>- 
aniline, 4-acetamidophenyl, 2,2,2-trifluoroethyl, 5-chloro-3-methylbenzothiazol-2-yl, 
N-methoxycarbonyl-piperidin-3-yl, thiophen-2-yl, isoxazol-5-yi, ethoxy, 2-chloro- 
pyridin-3-yl, pyridin-3-yl, benzyloxy, 5-methylisoxazol-3-yU 1-adamantyl, 4-chloro- 
phenoxymethyl, 2,2-dimethylethenyl, 2-chloropyridin-5-methyl, 5,7-dimethyl-l,3,4- 
triazaindolizin-2-yl, (S)-camphan-l-yl, (R)-camphan-l-yl or 8-quinolinyl, the linker 
group L is -NHS0 2 -, -CH^SO,-, -NHS0 2 CH r , and the radical found on the 
phenylene unit is an open-chain or cyclic guanidine unit, a cyclic guanidine unit such 
as, for example, a 4,5 -dihydro- 1 H-imidazol-2-yl amino unit being particularly 
preferred. 



Moreover, according to the present invention radicals of the formula (III) are 
particularly preferred in which the amino group included in the radical derived from 
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a p-amino acid carries a radical -COR 10 *, where R l(y is preferably hydrogen, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, benzyl, tolyl 
or a substituted derivative thereof, -C 6 H 2 (CH 3 ) 3 , -C 6 (CH 3 ) 5 , -CHjC^CCHj)^, 2- 
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl, 2,4-dichloro- 
phenyl, 3,4-dichlorophenyl, 2,5-dichlorophenyl, 3,5-dichlorophenyl, 2,6-dichloro- 
phenyl, 3-aminophenyl, 4-aminophenyl, 4-chlorophenylmethyl, 2,4-dichloro- 
phenylmethyl, 2,6-dichlorophenylmethyl, 2-methoxycaAonylphenylmethyi, 3- 
trifluoromethylphenyl, 4-trifluoromethylphenyl, 3,5-bis(trifluoromethyl)phenyl, 4- 
trifluoromethoxyphenyl, phenylmethyl, 2-acetamido-4-methylthiazol-5-yl, phenyl- 

ethyl, i -pnenyipropyi, ^ ;-^-rj-cuuipnui - 1 v-yi, v x v\-/~^**^*k"^ a * v -r j- 

ethenyl, 2-thiophenyl, 4-methoxyphenyl, 3,5-dimethoxyphenyl, 3-methylphenyl, 4- 
methylphenyl, 4-t-butylphenyl, 4-propylphenyl, 2,5-dimethylphenyl, 2-methoxy-5- 
methylphenyl, 2,3,5,6-tetramethylphenyl, 1-naphthyl, 2-naphthyl, 4-fluorophenyl, 
2,4-difluorophenyl, 2-cMoro-6-methylphenyl, 2-chloro-4-fluorophenyl, 2,5-dimeth- 
oxyphenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxyphenyl, 2-trifluoro-methyl- 
phenyl, 2-alkylsulphonylphenyl, 2-aiylsulphonylphenyl, 3-(N-acetyl-6-methoxy>- 
aniline, 4-acetamidophenyl, 2,2,2-trifluoroethyl, 5-chloro-3-methylbenzothiazol-2-yl, 
N-methoxycarbonyl-piperidin-3-yl, thiophen-2-yl, isoxazol-5-yl, ethoxy, 2- 
chloropyridin-3-yl, pyridin-3-yl, benzyloxy, 5-methylisoxazol-3-yl, 1-adamantyl, 4- 
chlorophenoxymethyl, 2,2-dimethylethenyl, 2-chloropyridin-5-methyi, 5,7-dimethyl- 
l,3,4-triazaindolizin-2-yl, (S)-camphan-l-yl, (R)-camphan-l-yl or 8-quinolinyl, the 
linker group L is -NHS0 2 -, -CH 2 NHS0 2 -, -NHS0 2 CH 2 -, and the radical found on the 
phenylene unit is an open-chain or cyclic guanidine unit, a cyclic guanidine unit such 
as, for example, a 4,5-dihydro-lH-imidazol-2-ylamino unit being particularly 
preferred. 



The moiety addressing integrin receptors can furthermore be a radical of the 
formula (TV): 




where the radicals in the formula (IV) have the meaning defined above. 

The terminal carboxyl unit can, if the linkage to the rest of the conjugate does not 
take place via this, be present as a free carboxylic acid or as an ester. In the case in 
which the terminal carboxyl unit is esterified, fundamentally all carboxylic esters 
obtainable by conventional processes, such as the corresponding alkyl esters, 
cycloalkyl esters, aryl esters and hetereo cyclic analogues thereof can be used 
according to the invention, where alkyl esters, cycloalkyl esters and aryl esters are 
preferred and the alcoholic radical can carry further substituents. Particularly 
preferred C^-alkyl esters are those such as the methyl ester, ethyl ester, propyl ester, 
isopropyl ester, butyl ester, isobutyl ester, t-butyl ester, pentyl ester, isopentyl ester, 
neopentyl ester, hexyl ester, cyclopropyl ester, cyclopropylmethyl ester, cyclobutyl 
ester, cyclopentyl ester, cyclohexyi ester, or aryl esters such as the phenyl ester, 
benzyl ester or tolyl ester. 

The radicals of the formula (IV) according to the invention are preferably used in a 
form in which the terminal carboxyl unit is present as the free carboxylic acid. 

The radicals of the formula (IV) according to the invention can contain a terminal 
guanidine or amino unit The radical R 19 here can be hydrogen, a substituted or 
unsubstituted alkyl or cycloalkyl radical, a substituted or unsubstituted aryl radical or 
a saturated or unsaturated, optionally substituted heterocyclic radical. A substituent is 
preferred here which is selected from the group consisting of hydrogen, a C^-alkyl 
such as, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
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isopentyl, neopentyl or hexyl, a C 3 7 -cycloalkyl such as, for example, cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyi, an aryl such 
as, for example, phenyl, benzyl or tolyl, a heterocyclic radical such as, for example, 
pyrrolidine, piperidine, piperazine, pyrrole, pyridine, tetrahydrofuran, furan, 
thiophene, tetrahydrothiophene, imidazolidine, imidazole, oxazolidine, oxazole, 
thiazolidine, thiazole, oxathiazole, benzo furan, benzoxazole, benzothiazole, benz- 
imidazole, quinoline, isoquinoline, tetrahydroquinoline, tetrahydroisoquinoline, 
triazole, tetrazole, pyrimidine, purine, cytosine, thymine, uracil, adenine, guanine or 
xanthine and can alternatively be substituted by one or more C^alkyl radicals such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, 
neopentyl or hexyl, C^-cycloalkyl radicals such as cyclopropyl, cyclopropylfficthyi, 
cyclobutyl, cyclopentyl or cyclohexyl, aryl radicals such as phenyl, benzyl, tolyl, 
naphthyl, indolyl, heterocyclic radicals such as pyrrolidine, piperidine, piperazine, 
pyrrole, pyridine, tetrahydrofuran, furan, thiophene, tetrahydrothiophene, 
imidazolidine, imidazole, oxazolidine, oxazole, thiazolidine, thiazole, oxathiazole, 
benzo furan, benzoxazole, benzothiazole, benzimidazole, quinoline, isoquinoline, 
tetrahydroquinoline, tetrahydroisoquinoline, triazole, tetrazole, pyrimidine, purine, 
cytosine, thymine, uracil, adenine, guanine or xanthine, or functional groups such as 
a double bond to a heteroatom such as oxygen, sulphur or nitrogen, an optionally 
substituted amino group, a nitro group, a halogen, a hydroxyl group, an ether group, 
a sulphide group, a mercaptan group, a cyano group, an isonitrile group, an alkenyl 
group, an alkinyl group, an aldehyde group, a keto group, a carboxyl group, an ester 
group, an amide group, a sulphoxide group or a sulphone group. Furthermore, one or 
more additionally saturated or unsaturated rings can be fused to the abovementioned 
cyclic radicals with formation o£ for example, a naphthyl, indolyl, benzofuranyl, 
benzoxazolyl, benzothiazolyl, benzimidazolyl, quinolinyl or isoquinolinyl unit or a 
partially or completely hydrogenated analogue thereof. Particularly preferred 
substituents are those such as hydrogen, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo-propyl- 
methyl, cyclobutyl, cyclopentyl, cyclohexyl, 4-methyl cyclohexyl, 3,3,5-trimeth- 




thereof, C M -alkylamino-C 1<4 -alkyl, C M -dialkylamino-C M -alkyl, amino-C M alkyl, 
C^-alkyloxy-C^-alkyl or one of the abovementioned radicals (al) to (a28). If the 
linkage of the radical of the formula (TV) to the rest of the conjugate takes place via 
this group, the radical R 17 represents a direct bond, via which the corresponding 
linkage between the radical of the formula (IV) and the rest of the conjugate takes 
place. 

The novel conjugates according to Claim 1 can be prepared by linkage of the 
toxophore to the linking unit and subsequent linkage to the moiety addressing o^P 3 
integrin receptors. However, it is also possible to first connect the moiety addressing 
a v p 3 integrin receptors to the linking unit and then to bind the toxophore to the linking 
unit 

The combination of the individual units of the conjugates according to the invention 
can preferably be carried out by means of functional groups which can be reacted with 
one another and, as a result, can be linked by conventional processes known to the 
person skilled in the art. For example carboxyl functions can be reacted with amino 
functions with formation of an amide bond. It is also possible to synthesize the linking 
unit stepwise on one of the two radicals to be connected, i.e. the toxophore or the 
moiety addressing integrin receptors, by conventional processes known to the 
person skilled in the art and then to link the finished linking unit to the radical which is 
still to be bound. 

The present invention in particular relates to a process for the preparation of conjugates 
according to formula (I), 

comprising 

[A] the reaction of a compound from the group of compounds of the 
formulae (H), (in) and (IV), which has a free or optionally activated 
carboxyl function, 
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10 



20 



25 



with a compound of the formula (la) which has a free primary or 
secondary amino group 

CT-AA1 -AA2-AA3-AA4-Sp (la) 
in which all radicals have the meaning indicated in Claim 5, 
in the presence of a base; 



or 



[B] the reaction of a compound from the group of compounds of the 
formulae (II), (III) and (IV), which has a free primary or secondary 
1 5 amino function, 

with a carbonic acid derivative such as, for example, phosgene, thio- 
phosgene or a chloroformic acid ester, if appropriate in the presence of 
abase, 



followed by the reaction with a compound of the formula (la) which 
has a free primary or secondary amino group 

CT-AA 1 -AA2-AA3 -AA4-Sp (la) 

in which all radicals have the meaning indicated in Claim 5, 

and 



30 



if appropriate the removal of protective groups and/or derivatization of 



Le A 33 861 




-93- 



process and/or conversion of the compound obtained into the free acid 
and/or conversion of the compound obtained into one of its 
physiological salts by reaction with an inorganic or organic base or 
acid; 

5 

or 



[C] the reaction of a cytotoxic compound or of a cytostatic or of a 
cytostatic derivative CT which contains a free primary or secondary 
10 amino group, 

O 

jjj with a carbonic acid derivative such as, for example, phosgene, thio- 

fjl phosgene or a chlorofonnic acid ester in the presence of a base, 

Si 

t : 

*4 

3= 5 

5 ~ 15 followed by the reaction with a compound from the group of 

Q compounds of the formulae (II), (TQ) and (IV), which has a free 

m 

\\\ primary or secondary amino function, 

2 

and 

20 

if appropriate the removal of protective groups and/or derivatization of 
nitrogen atoms present at preferred points of time in the preparation 
process and/or conversion of the compound obtained into the free acid 
and/or conversion of the compound obtained into one of its 
25 physiological salts by reaction with an inorganic or organic base or 

acid; 



or 
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[D] the reaction of a compound from the group of compounds of the 
formulae (II), (HI) and (IV), which contains a free primary or 
secondary amino function, 

with a compound of the formula (la) which contains a free or 
optionally activated carboxyl function 

CT-AA 1 - AA2-AA3- AA4-Sp (la) 

in which all radicals have the meaning indicated in Claim 5, 

in the presence of a base; 

and 

if appropriate the removal of protective groups and/or derivatization of 
nitrogen atoms present at preferred points in time in the preparation 
process and/or conversion of the compound obtained into the free acid 
and/or conversion of the compound obtained into one of its 
physiological salts by reaction with an inorganic or organic base or 
acid. 

According to a preferred embodiment, all steps of the preparation process are carried 
out on a solid phase. 

In variant [A] of the preparation process according to the invention, a moiety 
addressing <x v P 3 integrin receptors from the group of radicals of the formulae (II), (IE) 
or (IV) is linked via its free carboxyl function to the amino function of a toxophore- 
linking unit conjugate (la) with formation of an amide bond. This reaction can be 
carried out by conventional methods known to the person skilled in the art (cf., for 



Le A 33 861 




-95- 



preferred according to the invention to activate the carboxyl function of the moiety 
addressing ot v p 3 integrin receptors and then to react with the compound (la) in an 
organic solvent in the presence of a base. 

For the activation of the carboxyl group, the coupling reagents known in peptide 
chemistry can be used, such as are described, for example, in Jakubke/Jeschkeit: 
Aminosauren, Peptide, Proteine [Amino acids, Peptides, Proteins]; Verlag Chemie 
1982 or Tetrahedr. Lett 34, 6705 (1993). Examples mentioned are N-carboxylic acid 
anhydrides, acid chlorides or mixed anhydrides, adducts with carbodiimides, e.g. 
N,N'-diethyl-, NJ^T-diisopropyl- or N,NMicyclohexylcarbodiimide, N-(3-dimethyl- 
aminopropyl)N'^yl-carbodiimide hydrochloride, N-cyclohexyl-N , -(2-morpholino- 
ethyl)-carbodiimide metho-p-toluenesulphonate, or carbonyl compounds such as 
carbonyldiimidazole, or 1 ,2-oxazolium compounds such as 2-ethyl-5-phenyl- 1 ,2- 
oxazolium-3-sulphate or 2-tert-butyl-5-methyl-isoxazolium perchlorate, or acylamino 
compounds such as 2~ethoxy-l-ethoxycarbonyl-l,2-dihydroquinoline or propane- 
phosphonic anhydride or isobutyl chloroformate or benzotriazolyloxy-tris-(dimethyl- 
amino)-phosphonium hexafluorophosphate, 1 -hydroxybenzotriazole or N-hydroxy- 
succinimide esters. It is furthermore proposed to employ the acid components in the 
form of a Leuchs' anhydride. 

Variant [A] of the above preparation process according to the invention can be 
carried out under various pressure and temperature conditions, for example 0.5 to 
2 bar and preferably under normal pressure, or -30 to +100°C and preferably -10 to 
+80°C, in suitable solvents such as dimethylformamide (DMF), tetrahydrofuran 
(THF), dichloromethane, chloroform, lower alcohols, acetonitrile, dioxane, water or 
in mixtures of the solvents mentioned. As a rule, reaction in DMF, dichloromethane, 
THF, dioxane/water or THF/dichloromethane at room temperature or with ice- 
cooling and under normal pressure is preferred. 

Bases which can be employed in variant [A] of the preparation process according to 
the invention are, for example, triethylamine, ethyl-diisopropylamine, pyridine, N,N- 
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dimemylaminopyridine or other bases conventionally used in steps of this type such 
as, for example, Hunig's base. 

In variant [B] of the process according to the invention, a moiety addressing o^pj 
integrin receptors from the group of radicals of the formulae (II), (III) and (TV) is 
reacted via its free amino function first with a carbonic acid derivative with formation 
of a corresponding isocyanate, isothiocyanate or carbamate, which is then linked to the 
amino function of a toxophore-linking unit conjugate (la) with formation of the 
conjugate (I). 

The reaction of the moiety addressing integrin receptors from the group of 
radicals of the formulae (II), (HI) or (IV) via its free amino function with a carbonic 
acid derivative can be carried out by conventional methods known to the person skilled 
in the art (cf., for example, J. March, Advanced organic chemistry, 3 rd ed., Wiley, p. 
370 fT.). According to the invention, the reaction is preferably carried out with 
phosgene or a substitute for phosgene such as, for example, trichloromethyl 
chJoroformate, thiophosgene or a cMoroformic acid ester in a solvent such as 
dimethylformamide (DMF) or a mixture of dioxane and water (1:1) or of 
tetrahydrofuran (THF) and dichloromethane (DCM) (1:1) at room temperature or 
with cooling, preferably at room temperature, and stirring for approximately 
10 minutes up to approximately 3 hours, if appropriate in the presence of a base. 

The subsequent reaction of the isocyanate, isothiocyanate or carbamate thus obtained 
with the amino function of a toxophore-1 inking unit conjugate (la) with formation of a 
corresponding thiourea or urea bond can be carried out by conventional methods 
known to the person skilled in the art (cf, for example, J. March, Advanced organic 
chemistry, 3 rd ed., Wiley, p. 802 ff.). 

According to the invention, the carbamate or thiocyanate or isothiocyanate is 
preferably reacted with the arnino function of the compound (la) at room temperature 
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with stirring for approximately 1 to 5 hours, preferably approximately 2 to 3 hours, in 
the presence of a base in a solvent such as dimethylformamide (DMF). 

Bases which can be employed in variant [B] of the preparation process according to 
5 the invention are, for example, triethylamine, ethyldiisopropylamine, pyridine, N,N- 
d^methylaminopyridine or other bases conventionally used in steps of this type, such 
as, for example, Hunig's base. 

In variant [C] of the process according to the invention, an amino function of a 
10 cytotoxic compound or of a cytostatic or of a cytostatic derivative CT is first reacted 
with a carbonic acid derivative with formation of a corresponding isocyanate, 
isothiocyanate or carbamate, which is then reacted with an amino function of a moiety 

r— S 

il\ addressing a v P 3 integrin receptors from the group of radicals of the formulae (II), (HI) 

, , ] and (IV) with formation of the conjugate (I). 

HJ 15 

Q The reaction of the amino function of a cytotoxic compound or of a cytostatic or of a 

W 

» i cytostatic derivative CT with a carbonic acid derivative can be carried out by 

\ti conventional methods known to the person skilled in the art (cf, for example, J. March, 

G Advanced organic chemistry, 3 rd e<L, Wiley, p. 370 ff.). According to the invention, the 

20 reaction with phosgene or a substitute for phosgene such as, for example, 
trichloromethyl chloroformate, thiophosgene or a chloroformic acid ester is preferably 
carried out in a solvent such as dimethylformamide (DMF) or a mixture of dioxane 
and water (1:1) or of tetrahydrofuran (THF) and dichloromethane (DCM) (1:1) at 
room temperature or with cooling, preferably at room temperature, and stirring for 
25 approximately 10 minutes up to approximately 3 hours, if appropriate in the presence 
of a base. 



The subsequent reaction of the isocyanate, isothiocyanate or carbamate thus obtained 
with the amino function of a moiety addressing <x v P 3 integrin receptors from the group 
30 of radicals of the formulae (II), (HI) and (TV) with formation of a corresponding 
thiourea or urea bond can be carried out by conventional methods known to the person 
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agents for the derivatization of nitrogen atoms in this step are reagents 
conventionally used for this purpose, using which, for example, a substituted or 
unsubstituted alkyl or cycloalkyl radical, a substituted or unsubstituted aryl radical or 
a saturated or unsaturated, optionally substituted heterocyclic radical can be bonded 
to the appropriate nitrogen atom. With respect to the substituents preferably bonded 
to the respective nitrogen atoms, reference is made to the above description of the 
compounds according to the invention. The above reactions and their implementation 
are well known to the person skilled in the art and are described in detail in standard 
works such as, for example, Houben-Weyl, Methoden der organischen Chemie 
[Methods of Organic Chemistry], Georg Thieme Verlag, Stuttgart 

The ester derivatives according to the invention can be converted into the 
corresponding free carboxylic acids in a conventional manner, such as, for example, 
by basic ester hydrolysis. 

If desired, the compounds according to the invention can be converted into their 
physiologically acceptable salts. This can be carried out either by reaction with an 
organic or inorganic base such as, for example, an alkali metal hydroxide or alkaline 
earth metal hydroxide such as KOH, NaOH, LiOH, Mg(OH>2 or Ca(OH) 2 , as a result 
of which the terminal carboxyl group is deprotonated and the corresponding 
carboxylate is formed, or by reaction with an organic or inorganic acid such as, for 
example, hydrochloric acid, sulphuric acid, phosphoric acid, mandelic acid, oleic 
acid, linoleic acid or p-toluenesulphonic acid, as a result of which one or more of the 
nitrogen atoms present are protonated. 

Hie compounds of the formula (la) serving as starring substances can be prepared by 
conventional methods. The linkage of the toxophore to amino acid units can be 
carried out by conventional methods of peptide chemistry (cf., for example, 
Jakubke/Jeschkeit: Aminosauren, Peptide, Proteine [Amino acids, Peptides, 
Proteins!; Verlag Chemie 1982, Houben-Weyl, Methoden der Organischen Chemie 




Volume 15.1 and 15.2, edited by E.Wunsch) and is also described, for example, in 
WO 96/31532 and WO 98/51703, whose contents are inserted here by means of 
reference. 

If appropriate, a spacer unit Sp should be bonded to an appropriate toxophore-amino 
acid conjugate or a toxophore or a side-chain modification of amino acids which can 
be present should be carried out by bonding of a spacer unit Sp*. Possible spacer 
units Sp according to the present invention are an arylaminocarbonyl or an arylamino- 
thiocarbonyl radical having 7-11 carbon atoms or an alkanedicarboxylic acid radical 
having 3 to 8 carbon atoms or a carbonyl or a thiocarbonyl radical. Possible side-chain 
radicals Sp' according to the present invention are an arylaminocarbonyl or an aryl- 
aminothiocarbonyl radical having 7-11 carbon atoms. 

The bonding of the appropriate arylaminocarb onyl or arylaminothiocarbonyl radicals 
can be carried out as described above by reaction of the toxophore or of the toxophore- 
amino acid conjugate with an appropriate aryl isocyanate or aryl isothiocyanate. 
Reactions of this type are also described, for example, in WO 96/3 1 532. 

The bonding of the appropriate carbonyl or thiocarbonyl radicals can be carried out as 
described above by reaction of the toxophore or of the toxophore-amino acid conjugate 
with phosgene or a substitute for phosgene such as, for example, trichloromethyl 
chloroformate or thiophosgene. 

The bonding of the appropriate alkanedicarboxylic acid radicals can be carried out by 
conventional methods known to the person skilled in the art, such as are described, for 
example, in Houben-Weyl, Methoden der Organischen Chemie [Methods of Organic 
Chemistry], Georg Thieme Verlag Stuttgart, fourth edition; Volume 15.1 and 15*2, 
edited by E.Wunsch. For example, free amino functions of the toxophore or of the 
toxophore-amino acid conjugate can be reacted with appropriate alkanedicarboxylic 
acids optionally activated as described above or alkanedicarboxylic anhydrides such as 
succinic or glutaric anhydride in the presence of a base in a solvent such as 
dichloromethane. 
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Bases which can be employed here are, for example, triethylamine, ethyldiiso- 
propylamine, pyridine, N,N-dimethylaminopyridine or other bases conventionally 
used in steps of this type such as, for example, Hunig's base. 

Although according to the invention it is preferred to first synthesize the toxophore- 
linking unit conjugate (la), it is also possible, of course, to build up the linking unit in 
series first on the moiety addressing o^Pj integrin receptors or to bond it as a whole 
and then to connect the conjugate thus obtained to the toxophore. 

compounds according to the invention is carried out on a solid phase such as a 
polystyrene resin, particularly preferably a commercially available Wang polystyrene 
resin. The resin is in this case first swollen in a solvent such as dimethylformamide 
(DMF). The moiety of the formula (II), (HI) or (TV) addressing integrin receptors 
is then bonded to the resin via its carboxyl function by standard processes. For 
example, the bonding of the carboxylic acid to the resin can be carried out in the 
presence of a base such as pyridine and a reagent activating the carboxyl unit, such as 
an acid halide, for example dichlorobenzoyl chloride, in a solvent such as dimethyl- 
formamide (DMF). However, other reagents conventionally used for this purpose can 
also be employed. The reaction mixture is stirred at room temperature and normal 
pressure for at least 2 hours, preferably 12 hours, particularly preferably 
approximately 24 hours, the carboxylic acid being employed in an excess with 
respect to the loading of the solid phase, preferably in a two- to three-fold excess. All 
reactions described herein can then be carried out on the moiety of the formula (II), 
(III) or (IV) bound to the resin and addressing ct v P 3 integrin receptors, as described 
here. 

According to a preferred embodiment of the present invention, the toxophore is 
camptothecin or a camptothecin derivative such as 9-aminocamptothecin. The 
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linkage of these toxophores to the linking unit can be carried out via the C20 OH 
group or, in the case of 9-airunocamptothecin, via the free amino group. 

The camptothecin unit used as a starting compound can be present in the 20(R) or in 
the 20(S) configuration or as a mixture of these two stereoisomeric forms. The 20(S) 
configuration is preferred. 

After linkage of the first amino acid to camptothecin, diastereomer mixtures can be 
formed. Pure diastereomers of the compounds according to the invention can be 
prepared by the processes indicated above, for example, by separating the 
diastereomers in a suitable manner after coupling of the first amino acid unit to the 
camptothecin and subsequent protective group removal. 

The radical of the formula (II) addressing o v p 3 integrin receptors can be prepared from 
commercially obtainable starting compounds by the following stqps: 

a) reaction of a carboxylic acid derivative of the formula (Ila) 



O 




where 

P is a conventional protective group, a solid phase conventionally used 

for carrying out a solid-phase reaction or R 1 as defined above; 

A is a phenylene group optionally containing additional radicals, 

which is 1,3- or 1,4-substituted with respect to V and L; 



L 



is -H, -F, -CI, -Br, -I, -SCN, -N 2 + or an organometallic radical; 
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and the other radicals are as defined above; 
with a phenyl compound of the formula (lib) 

M-B-W-D (lib) 

where 

M is -H, -I, -N 2 + , -COOOCOBN0 2 or an organometallic radical; 

B is a phenylene group optionally conuiining additional radicals, 

which is 1,3- or 1,4-substituted with respect to M and W-D; 

W is as defined in Claim 1 ; 

D is -N0 2 , -NH 2 or -CHO; 

to give a biphenyl compound of the formula (lie) 

O 



(lie) 



where the radicals are as defined above; 

b) conversion of the radical D into the corresponding amino group, if D is 

not -NH 2 ; and 



c ) if appropriate, derivatization of nitrogen atoms present at preferred points 

of time in the preparation process and/or the conversion of the compound 
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obtained into the free acid and/or the conversion of the compound 
obtained to one of its physiological salts by reaction with an inorganic or 
organic base or acid. 

According to a preferred embodiment, in the process according to the invention all 
steps are carried out during the binding of the carboxylic acid derivative of the 
formula (Ila) to a solid phase. 

Furthermore, according to an embodiment of the process which is preferred 
according to the invention, a carboxylic acid derivative of the formula (Ila), in which 

L is -F, -CI, -Br or -I 

and the other radicals are as defined above, 
is reacted with a phenyl compound of the formula (lib), in which 

M is an organometallic radical; 

and the other radicals are as defined above, 

in the presence of a palladium(II) compound and of triphenylphosphane. 

Preferably, in the above process according to the invention a carboxylic acid 
derivative of the formula (Ila) is employed which contains a sulphonamide or 
carbamate group which was formed by reaction of an amino group of the 
corresponding precursor of the carboxylic acid derivative of the formula (Ila) with a 
sulphonyl halide or a carbamoyl halide. 
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It is furthermore preferred that in the above process according to the invention in the 
case in which the compound of the formula (lie) D is equal to -N0 2 , the conversion 
of D into an amino group is carried out in the presence of a tin(II) compound. 

It is furthermore preferred that in the above process according to the invention in the 
case in which the compound of the formula (lie) D is equal to -CHO, the conversion 
of D into an amino group is carried out by reaction of an amine under reducing 
conditions. 

It is moreover preferred that the compound of the formula (He) in which D is an 

Qmir>r» rrt-sviif* •» r> r«-+ *±A _ —~ _ X* ±1. ' _ " _ . • ,1 j • • i 

& * v>v*^r x ^ wiivwiw, a juxi^uuu Ui L±li:> iUlllllU ^IUUp W1LO a UHDOD1C aClG 

derivative or thiocarbonic acid derivative and a reaction following this with an amine 
of the formula NHR 4 R 6 , into a urea or thiourea unit, where R 4 and R 6 are as defined 
above. 

The essential steps of the preparation process for the radical of the formula (II) are 
the reaction of a carboxylic acid, whose carboxyl group is protected and which has at 
least one aryl group provided with a radical accessible to an aryl-aryl coupling 
reaction, with a phenyl compound having at least one radical accessible to an aryl- 
aryl coupling reaction, which furthermore has a radical D which is an amino group or 
can be converted into an amino group in a simple manner, and the conversion of the 
radical D into the corresponding amino group, if it is not already an amino group. 
Further process steps which can be included are the derivatization of nitrogen atoms 
present in the molecule at preferred points in time in the preparation process and/or 
the conversion of the compound thus obtained into the free acid and/or the 
conversion of the compound thus obtained into one of its physiologically acceptable 
salts by reaction with an inorganic or organic acid or base. 

The carboxylic acids to be employed as starting compounds are either commercially 
accessible or accessible in a simple manner by chemical standard processes, such as 
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as Houben-Weyl, Methoden der organischen Chemie [Methods of Organic 
Chemistry], Georg Thieme-Verlag, Stuttgart. 

According to a preferred embodiment, the process for the preparation of radicals of 
the formula (II) starts from the following carboxylic acid derivatives: 




For the preparation process, the carboxyl group is in this case blocked by a 
conventional protective group P. Protective groups of this type are known to the 
person skilled in the art and do not have to be expressly mentioned here. The 
carboxyl group is particularly preferably esterified, P being a C^-alkyl such as, for 
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, 
neopentyl, hexyl, a C^-cycloalkyl such as, for example, cyclopropyl, cyclo-propyl- 
methyl, cyclobutyl, cyclopentyl, cyclohexyl, an aryl such as, for example, phenyl, 
benzyl or tolyl or a substituted derivative thereof. Particularly preferably, however, 
the preparation process for the radicals of the formula (II) is carried out on a solid 
phase in order to achieve an implementation of the process which is as economical as 
possible. In this case, the carboxyl radical can be connected to any solid phase 
conventionally used for reactions of this type. According to the invention, a solid 
phase particularly preferably used is a polystyrene resin and, in particular, a 
commercially obtainable Wang polystyrene resin. 



According to the present preferred embodiment, R 2 can be as described above and V 
can be an optionally substituted C^-alkylene group. Thus the starting compounds of 
this preferred embodiment can be interpreted as derivatives of propanoic acid, 
butanoic acid, pentanoic acid, hexanoic acid or heptanoic acid. In the a-position to 
the carboxyl group, these carboxylic acid derivatives can have a substituent such as, 
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for example, hydrogen, a C I 6 -alkyl such as, for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a Cy. r 
cycloalkyl such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, an 
aryl such as, for example, phenyl, benzyl or tolyl or a substituted derivative thereof, 
5 an optionally substituted alkenyl radical, an optionally substituted alkinyl radical, 
-NR 2 S0 2 R r , -NR 2 COOR 2 \ -NR 2 'COR 2 ',-NR 2 *CONR 2 ' 2 or -NR 2 'CSNR r 2 . The alkyl 
and cycloalkyl radicals and the benzyl radical can be introduced, for example, by 
reaction of the ester of the starting compounds with the appropriate alkyl, cycloalkyl 
or benzyl halides in basic medium if the corresponding derivatives are not 
10 commercially obtainable. The alkinyl radical can be introduced, for example, by 
reaction of the a-bromo ester of the present starting compound, which is accessible 



2) via the Reformatski reaction, with an appropriate acetylide anion- In the case of the 

sji phenyl radical, of the alkenyl radical and of the nitrogen-containing substituents, the 

SJ 

%j corresponding a-phenyl- or a-aminocarboxylic acid derivatives are preferably used 

li! 

i h ' 15 as starting materials and, if necessary, the other substituents on the a-C atom relative 

G to the tenninal carboxyl group are introduced by means of the corresponding alkyl 

II] halide. The above reactions and their implementation are well known to the person 

. ~~ 

~ skilled in the art and are described in detail in standard works such as, for example, 

Q Houben-Weyl, Methoden der organischen Chemie [Methods of Organic Chemistry], 
20 Georg Thieme Verlag, Stuttgart. 



For the introduction of a substituent in the p-position relative to the carboxyl group, 
it suggests itself for example, to start from the corresponding a,P-unsaturated 
carboxylic acid derivatives and to react these with the respective alkyl, cycloalkyl or 

25 aryl cuprates in the sense of a Michael addition. It is then possible, if desired, to 
additionally introduce a substituent in the a-position relative to the carboxyl group as 
described above. These reactions and their implementation are also well known to the 
person skilled in the art and are described in detail in standard works such as, for 
example, Houben-Weyl, Methoden der organischen Chemie [Methods of Organic 

30 Chemistry], Georg Thieme Verlag, Stuttgart. 
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The radicals -NR 2 'S0 2 R 2 ', -NR 2 *COOR 2 , -NR r COR 2 ', -NR 2 CONR 2 2 or 
-NR 2 CSNR 2 ' 2 preferably found in the a- or P-position relative to the carboxyl group 
are preferably prepared from the respective a- or P -amino acid. The a-amino acids 
used according to the invention are commercially obtainable, for example, from 
5 Novabiochem or Bachem. The p -amino acids can in some cases also be obtained 
from these companies or can be prepared according to the procedures of 
T.B.Johnson, Journal of the American Chemical Society, 1936, 58, or of 
V.A. Soloshonok, Tetrahedron Assymetry, 1995, 1601. These amino acids can be 
converted into the desired carboxyl-protected amino acid derivative, for example by 
10 protection of the amino group, subsequent protection of the carboxylic acid unit and 
% subsequent deprotection of the amino group. Protective groups which can be used 

;i? here for the amino group are all groups known for this purpose. Particularly preferred 

according to the invention is the use of a 9-fluorenylmethoxycarbonyl group 
(FMOC) as a protective group for the amino unit The carboxylic acid group is 
~ 15 protected or derivatized as described above. The carboxyl-protected a- or p -amino 

3 acids accessible in this way are reacted with a suitable sulphonating, carbamoyl ating 

1| or acylating reagent in order to obtain the corresponding sulphonamide, carbamate or 

t ; amide derivatives. A sulphonating reagent used is preferably a sulphonyl chloride of 

the formula R 2 "-S0 2 C1 or a carbamoyl chloride of the formula R 2 "-OCOCl, where 
20 R 2 " is a C,_ 10 -alkyl such as methyl, ethyl, propyl, isopropyl butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, cyclopropyl, cyclo- 
butyl, cyclopentyl, cyclohexyl, or camphor- 10-yl, an aryl such as phenyl, benzyl, 
tolyl, mesityl or substituted derivatives of these such as 2-chlorophenyl, 4- 
chlorophenyl, 2,5-dichlorophenyl, 4-trifluoromethylphenyi, 4-methoxyphenyl, 4-t- 
25 butylphenyl, 2,5-dimethylphenyl, 3-chlorophenyl, 3-aminophenyL, 4-aminophenyl, 2- 
methoxy-5-methylphenyl, 2,3,5,6-tetramethylphenyl, 2,3-dichlorophenyl, 2,6-di- 
chlorophenyl, 2-naphthyl, 3-trifluoromethylphenyl, 4-fluorophenyl, 2,4-difluoro- 
phenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 2,5-dimethoxyphenyl, 
3,4-dimethoxyphenyl, 3-chloro-6-methoxyphenyl, 2-trifluoromethylphenyl, 2-alkyl- 
30 sulphonylphenyl, 2-arylsulphonylphenyl, 3-(N-acetyl-6-methoxy)aniline or 8- 
quinolinyl, or a heterocyclic analogue of the abovementioned cyclic radicals. 
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Particularly preferably, R 2 ' is a mesityl radical, a benzyl radical, a 2-chlorophenyl 
radical, a 4-chlorophenyl radical, a 2,5-dichlorophenyI radical, a 3-aminophenyl 
radical, a 4-aminophenyl radical, a 4-trifluoromethylphenyl radical or a camphor- 10- 
yl radical. Instead of the abovementioned sulphonyl or carbamoyl chlorides, it is also 
possible to employ the corresponding fluorides, bromides or iodides. As acylating 
reagents, the appropriate carboxylic acid halides or carboxylic anhydrides are reacted 
with the amino group, the corresponding C^-alkylcarbonyl chlorides such as the 
methyl-, ethyl-, propyl-, isopropyl-, butyl-, isobutyl-, t-butyl-, pentyl-, isopentyl-, 
neopentyl-, hexyl-, C^ 7 -cycloalkyl- such as cyclopropyl-, cyclobutyl-, cyclopentyl-, 
cyclohexyl-, aryl- such as phenyl-, benzyl- or tolylcarboxylic acid chlorides or 
substituted derivatives thereof being preferred according to the invention. For the 
preparation of the urea or thiourea radicals, the amino group is preferably first 
reacted with a carbonic acid or thiocarbonic acid derivative such as a chloroformic 
acid ester or thiophosgene and then with a suitable amine NHR 2< 2 . The above 
reactions and their implementation are well known to the person skilled in the art and 
are described in detail in standard works such as, for example, Houben-Weyl, 
Methoden der organischen Chemie [Methods of Organic Chemistry], Georg Thieme 
Verlag, Stuttgart 

The starting compounds to be employed according to the above preferred 
embodiment have a terminal phenyl unit which must carry at least one substituent L. 
This substituent L must be substitutable by another phenyl group by means of one of 
the known aryl-aryl coupling processes. According to the present invention, L can be 
equal to -H, -F, -CI, -Br, -I, -SCN, -N 2 + or an organometallic radical. Preferred 
organometallic radicals which may be mentioned are, for example, a magnesium, 
copper, boron, tin, lithium or lithium cuprate radical. 

In addition to the radicals V and L, the terminal phenyl unit can have one or more 
further substituents, preferably one or more alkoxy radicals, particularly preferably 
one or more methoxy radicals. 



- ill - 

If the appropriate starting compounds are not commercially obtainable, the terminal 
phenyl unit can be connected to the appropriate carboxylic acid derivative by 
standard processes such as, for example, a Friedel-Crafts alkylation, Friedel-Crafts 
acylation or by organometallic synthesis processes such as, for example, a palladium- 
assisted coupling, which are optionally followed by further derivatization steps 
which are known to the person skilled in the art and are described in detail in 
standard works such as, for example, Houben-Weyl, Methoden der organischen 
Chemie [Methods of Organic Chemistry], Georg Thieme Verlag, Stuttgart. 

With respect to the radicals V and L, the terminal phenyl unit can be 1,3- or 1,4- 
substituted. Each of these isomers is, if not commercially obtainable, accessible in 
the manner known to the person skilled in the art 

According to a further preferred embodiment, the process for the preparation of 
compounds of the formula (II) starts from the following carboxylic acid derivatives: 




In this case, P and R 2 are as described above and can be introduced in the manner 
explained above if they are not already contained in the commercial starting 
compound. U represents an optionally substituted alkylene group and preferably an 
optionally substituted C u3 -alkylene group. With respect to the possible substituents 
on U, reference is made to the above explanations for the compounds according to 
the invention. 



In the case in which U is an optionally substituted methylene group, the preparation 
of the compound shown above starts from the optionally additionally substituted 3- 
aminopropanoic acid and this is reacted with an arylsulphonyl halide, preferably an 



or 



15 



20 



25 
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arylsulphonyl chloride. The arylsulphonyl chloride is selected according to the 
desired presence and position of the radicals L and Oalk, L having the same meaning 
as described above and Oalk representing one or more alkoxy radicals, preferably 
one or more methoxy radicals. The preferred aryl sulphonyl halides are commercially 
5 obtainable or can be prepared by standard reactions familiar to the person skilled in 
the art. The above reactions and their implementation are well known to the person 
skilled in the art and described in detail in standard works such as, for example, 
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic Chemistry], 
Georg Thieme Verlag, Stuttgart. 

10 

The biphenyl nucleus is produced in all embodiments according to the invention by 
an aryl-aryl coupling. Formally, in this connection the radical L on the terminal 



m 
a 

W phenyl group of the carboxylic acid derivative serving as a starting compound is 



replaced by a phenyl compound of the following formula 



D M-B-W-D (lib) 

m 

fy where 

. ?-> 

tisi 

□ 

O M is -H, -I, -N 2 + , -COOOCOBN0 2 or an organometallic radical; 



B is a phenylene group which is 1,3- or 1 ,4-substituted with respect to 

M and W-D and optionally contains additional radicals; 

W is as defined above; 

D is -N0 2 , -NH 2 or -CHO; 



30 



Possible coupling reactions are, for example, the reaction of two unsubstituted 
phenyl groups (i.e. L and M are equal to hydrogen) in the presence of A1C1 3 and an 
acid (Scholl reaction), the coupling of two phenyl iodides in the presence of copper 



Lc A 33 861 



- 113 - 



(Ullmann reaction), the reaction of the unsubstituted carboxylic acid derivative with 
a phenyldiazonium compound under basic conditions (Gomberg-Bachmann reaction) 
or coupling with involvement of organometallic reagents. In this connection, the 
coupling of two phenyl - Gri gnard compounds in the presence of thallium bromide, 
5 the coupling of two organoboron compounds in the presence of silver nitrate and 
sodium hydroxide, the reaction of a diphenyllithium cuprate in the presence of 
oxygen and palladium-assisted couplings of a phenyl halide by an organometallic 
phenyl compound are worthy of mention. The implementation of these reactions is 
described in detail in standard works such as Houben-Weyl, Methoden der 
10 organischen Chemie [Methods of Organic Chemistry], Thieme-Verlag, Stuttgart. The 
choice of the coupling reaction is directed by the presence of optionally interfering or 
sensitive substances in the reactants. For the preferred radicals of the formula (II) 
according to the invention, however, it has proven particularly advantageous to 
Sj prepare the biphenyl nucleus by coupling of a phenyl halide with an organometallic 

15 phenyl compound in the presence of a palladium-(II) compound and triphenyl- 

l ~l phosphane. 

The phenyl halide used here can be the corresponding phenyl fluoride, chloride, 
bromide or iodide, the corresponding bromide being particularly preferred. The 
20 organometallic phenyl compound used is preferably a substance in which a metallic 
element such as, for example, zinc, magnesium, boron, lithium, copper, tin or another 
element conventionally used for these purposes is bonded directly to the aryl ring. 
According to the invention, organoboron compounds are particularly preferred. 
Further substituents can additionally be bonded to the aryl ring in addition to the 
25 radical -W-D and the metallic element Preferably, these substituents are one or more 
alkyl radicals, preferably a C^-alkyl radical such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a C^-cycloalkyl radical 
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and particularly preferably 
one or more methyl groups. If W is present, i.e. the radical D is bonded to the phenyl 
30 ring B via an optionally substituted alkylene group, the length of the main chain of 
this alkylene chain must be selected for the reasons described above such that in the 
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resulting compound of the formula (lie) not more than 6 atoms are present between 
the terminal carboxyl unit and the radical D in addition to the biphenyl nucleus. 

Particularly preferred aryl reagents according to the invention are 3-nitrobenzene- 
boronic acid or 3-formylbenzeneboronic acid. 

The radical D introduced into the compound is converted into an amino group, if it is 
not already an amino group. In the case in which D is a nitro group, this is reduced to 
the corresponding amino group by conventional reducing agents such as, for 
example, tin chloride. In the case in which D is an aldehyde group, the conversion 
into the amino group is carried out by reaction with an amine under reducing 
conditions, for example in the presence of an orthoester and of a reducing agent such 
as a metal hydride, for example a borohydride. The amino group thus formed can 
subsequently be derivatized, for example by reaction with, for example, alkyl or 
cycloalkyl halides. With respect to the preferred substituents which can be introduced 
in this way on the nitrogen atom, reference is made to the above description of the 
radicals of the formula (II) according to the invention. 

According to a preferred embodiment of the present invention, the synthesis of the 
radicals of the formula (II) according to the invention is carried out on a solid phase 
such as a polystyrene resin, particularly preferably a commercially obtainable Wang 
polystyrene resin. In this connection, the resin is first swollen in a solvent such as 
dimethylformamide (DMF). The appropriate carboxylic acid serving as a starting 
compound is then bonded to the resin by standard processes. For example, the 
bonding of the carboxylic acid to the resin can be carried out in the presence of a 
base such as pyridine and a reagent activating the carboxyl unit, such as an acid 
halide, for example dichlorobenzoyl chloride, in a solvent such as dimethyl- 
formamide (DMF). However, other reagents conventionally used for this purpose can 
also be employed. The reaction mixture is stirred at room temperature and normal 
pressure for at least 2 hours, preferablv 12 hours, particularly preferably 
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approximately 24 hours, the carboxylic acid being employed in an excess, preferably 



in a two- to three-fold excess, with respect to the loading of the solid phase. 

After removal of reagents which may be unreacted, if desired a derivatization of the 
carboxylic acid bonded to the resin can be carried out without this previously needing 



invention, for example, an amino acid as described above whose amino group is 
protected is bonded to the solid phase and then, after liberation of the amino group, a 
substituent is introduced into the latter. The amino group is preferably sulphonylated 
or carbamoylated. For this, the amino acid bonded to the solid phase is treated with 
an excess of a solution of the appropriate sulphonylating or carbamoylating agent, 
preferably a two- to four-fold excess, particularly preferably an approximately three- 
fold excess, in a solvent such as, for example, tetrahydrofuran (THF) in the presence 
of an auxiliary base such as diisopropylethylamine and the reaction mixture is stirred 
at room temperature and normal pressure for at least 2 hours, preferably 12 hours, 
particularly preferably approximately 24 hours. The sulphonamide or carbamate 
obtained does not have to be removed from the resin, but can immediately be reacted 
further after removal of unreacted reactants which are possibly present. 

The aryl-aryl coupling is preferably carried out according to the invention by treating 
the optionally derivatized, for example sulphonylated or carbamoylated as described 
above, carboxylic acid bonded to the solid phase in aqueous medium in the presence 
of a base such as sodium carbonate with the appropriate aryl coupling reagent of the 
formula (lib) and a catalyst conventionally used for this purpose, for example a 
palladium-(II) salt, preferably bis-<triphenylphosphane)-palladium-(II) chloride in 
combination with triphenylphosphane. In this connection, preferably an 
approximately 3- to 8-fold, preferably an approximately 4- to 6-fold, excess of the 
aryl coupling agent is employed, which according to the invention is in particular 3- 
nitrobenzeneboronic acid or 3-formylbenzeneboronic acid, and catalytically active 
amounts of the palladium compound, for example an approximately 10-fold excess 
with respect to the carboxylic acid, and the reaction mixture is heated after briefly 



to be removed from the resin. According to a preferred embodiment according to the 
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stirring at room temperature, for example for 5 to 10 minutes, for approximately 
2-24 hours, preferably 6-24 hours and particularly preferably 12-24 hours at a 
temperature in the range from 40 to 110°C, preferably 50 to 100°C and particularly 
preferably 60 to 90°C. The biphenyl compound obtained can immediately be reacted 
further without purification after unreacted reactants which may be present have been 
removed by washing with an acidic solution, for example a hydrochloric acid 
solution. 

If the radical D is a nitro group, its conversion into an amino group according to the 
invention is preferably carried out by addition of a customary reducing agent such as 
tin-(II) chloride to the intermediate obtained as above bonded to the solid phase, if 
appropriate in the presence of solvents such as N-methylpyrrolidone (NMP) by 
stirring the reaction mixture at room temperature and normal pressure for at least 
2 hours, preferably 12 hours, particularly preferably approximately 24 hours. 

If the radical D is an aldehyde group, its conversion into an amino group is carried 
out by reductive amination. For this, the intermediate obtained as above and bonded 
to the solid phase is treated with an approximately 3- to 6-fold, preferably a 4- to 5- 
fold, excess of an amine in the presence of a neutralizing agent such as 
diisopropylethylamine and of an orthoester which is present in an approximately 6- 
to 10-fold excess. After stirring at room temperature for a number of hours, 
preferably 1 to 3 hours, an approximately 3- to 6-fold, preferably 4- to 5-fold, excess 
of an acidic solution of a metal hydride such as, for example, tetrabutylammonium 
borohydride is added to the reaction mixture and it is again stirred for a number of 
hours, preferably 12-24 hours, at room temperature. 

The product obtained above can optionally be reacted further by derivatization of the 
radical D representing an amino group of the compound of the formula (lie) or 
introduction of further substituents onto nitrogen atoms present in the molecule or 

direct! v removed from the resin Removal from the resin is carried out in a 
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be purified by known purification processes such as, for example, chromatographic 
processes after removal of solvents which may be present. 

Furthermore, the radical D representing an amino group of the compound of the 
formula (lie) can be converted into an amide group, urea group, thioamide group, 
thiourea group, amidine group or guanidine group. These structural units can be 
prepared by standard reactions familiar to the person skilled in the art, such as are 
described, for example, in Houben-Weyl, Methoden der organischen Chemie 
[Methods of Organic Chemistry], Georg Thieme Verlag, Stuttgart 

|q It is particularly preferred according to the invention to convert the radical D 

ji! representing an amino group of the compound of the formula (lie) into a urea or 

«3f thiourea unit. For this, the above amino group of the carboxylic acid bonded to the 

Si 

\j solid phase is first preferably reacted with a 2- to 5-fold, preferably 3- to 4-fold, 

lii 15 excess of a carbonic acid ester or thiocarbonic acid ester derivative in an inert solvent 

Ci such as tetrahydrofuran (THF), dichloromethane or a mixture of both (preferably a 

llj 1:1 mixture) at room temperature and stirring for approximately 1 hour, preferably 

,~ approximately 45 minutes. The carbonic acid ester or thiocarbonic acid ester 

*jatf 

C5 derivative used can preferably be phosgene, triphosgene, thiophosgene or chloro- 



20 formic acid esters, commercially available chloroformic acid esters being preferred 
for the preparation of the urea derivatives and thiophosgene being preferred for the 
preparation of the thiourea derivatives. 



The carbamates or isothiocyanates formed in this way can be converted into the 
25 corresponding urea and thiourea derivatives by reaction with suitable amines. The 
amines used can be substances of the formula HNRR\ where R and R' 
independently of one another or simultaneously can be hydrogen, a substituted or 
unsubstituted alkyl or cycloalkyl radical, a substituted or unsubstituted aryl radical, a 
saturated or unsaturated, optionally substituted heterocyclic radical, an alkyiamine 
30 radical, an alkylamide radical or can be connected to one another and together with 
the nitrogen atom can form an optionally substituted heterocyclic ring system which 
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skilled in the ait (cf. ( for example, J. March, Advanced organic chemistry, 3 rd ed., 
Wiley, p. 802 ff.). 



According to the invention, the carbamate or thiocyanate or isothiocyanate is 
preferably reacted with the amino function of a moiety addressing integral 
receptors from the group of radicals of the formulae (II), (HI) and (TV) at room 
temperature with stining for approximately 1 to 5 hours, preferably approximately 2 
to 3 hours, in the presence of a base in a solvent such as dimethylformamide (DMF). 

Bases which can be employed in variant [C] of the preparation process according to 

the invention are for pyamnlp tr-Wk,,i<™;«~ i . . ^ ^ 

* 1 — > iwiuiiv/, Kyijuyiusi^uyLupyitaumc, pynoine, IN, IN- 



dimemylaminopyridine or other bases conventionally used in steps of this type, such 
as, for example, Hunig's base. 

In variant [D] of the preparation process according to the invention, a moiety 
addressing o^, integrin receptors from the group of radicals of the formulae (EI), (III) 
and (TV) is linked via its free amino function to the carboxyl function of a toxophore- 
linking unit conjugate (la) with formation of an amide bond. This reaction can be 
carried out by conventional methods known to the person skilled in the art (cf., for 
example, J. March, Advanced organic chemistry, 3" 1 ed., Wiley, p. 370 ff.). It is 
preferred according to the invention to activate the carboxyl function of the compound 
(la) and then to react it with a moiety addressing 0,0, integrin receptors from the group 
of radicals of the formulae (H), (HI) and (TV) in an organic solvent in the presence of a 
base. 



For activation of the carboxyl group, the coupling reagents known in peptide 
chemistry can be used, such as are described, for example, in Jakubke/Jeschkeit: 
Arninosauren, Peptide, Proteine [Amino acids, Peptides, Proteins]; Verlag Chemie 
1982 or Tetrahedr. Lett. 34, 6705 (1993). Examples mentioned are N-carboxylic 
anhydrides, acid chlorides or mixed anhydrides, adducts with carbodiimides, e.g. 



Le A 33 861 



99 



aminopropyO-N^ethyl-carbodiimide hydrochloride, N-cyclohexyl-N'-(2-morpholino- 
ethyl)-carbodiimide metho-p-toluenesulphonate, or carbonyl compounds such as 
carbonyldiimidazole, or 1 ,2-oxazolium compounds such as 2-ethyl-5-phenyl~l,2- 
oxazolium-3-sulphate or 2-tert-butyl-5-methyl-isoxazolium perchlorate, or acylamino 
compounds such as 2-ethoxy-l-ethoxyc^ibonyl-l^-dihydroqiiinoline, or propane- 
phosphonic anhydride, or isobutyl chloroformate, or benzotriazolyloxy-tris- 
(dimethylamino)-phosphonium hcxafluorophosphate, 1 -hydroxybenzotriazole or N- 
hydroxysuccininiide esters. It is furthermore proposed to employ the acid compo- 
nents in the form of a Leuchs' anhydride. 



Variant [D] of the above preparation process according to the invention can be 
carried out under various pressure and temperature conditions, for example 0.5 to 
2 bar and preferably under normal pressure, or -30 to +100°C and preferably -10 to 
+80°C, in suitable solvents such as dimethylformamide (DMF), tetrahydrofuran 
(THF), dichloromethane, chloroform, lower alcohols, acetonitrile, dioxane, water or 
in mixtures of the solvents mentioned. As a rule, reaction in DMF, dichloromethane, 
THF, dioxane/water or THF/dichloromethane at room temperature or with ice- 
cooling and at normal pressure is preferred. 



Bases which can be employed in variant [D] of the preparation process according to 
the invention are, for example, triethylamine, ethyldiisopropylamine, pyridine, N,N- 
dimethylaminopyridine or other bases conventionally used in steps of this type such 
as, for example, Hunig's base. 

The compounds obtained according to the process explained above can furthermore 
be derivatized by removal of protective groups which may be present, further 
substitution of nitrogen atoms present at preferred positions in the preparation 
process and/or conversion of the compound obtained into the free acid and/or its 
physiologically acceptable salts. By way of example, the t-butoxymethoxycarbonyl 
groups conventionally used as protective groups for nitrogen atoms are removed in 
acidic medium, for example by addition of trifluoroacetic acid. Suitable alkylating 
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can be saturated or unsaturated and/or can contain further heteroatoms. With respect 
to the preferred radicals on the amine, reference is made to the above description of 
the radicals of the formula (II) according to the invention. According to the 
invention, the carbamate or isothiocyanate bonded to a solid phase is preferably 
reacted with a distinct excess of amine, preferably a 3- to 10-fold excess and 
particularly preferably a 5- to 10-fold excess, at room temperature with stirring for 
approximately 1 to 5 hours, preferably approximately 2 to 3 hours, in the presence of 
an auxiliary base such as diisopropylethylamine in an inert solvent such as 
dimethylformamide (DMF). 



The radical of the formula CUD addressing 

commercially obtainable starting compounds via the following steps: 

The essential steps of the preparation process according to the invention are the 
reaction of a p*-amino acid of the formula (Ilia) 




(Ilia) 



where 



P is -(CH^NO^ -(CH^O-C^-alkyl, -(CH^SO.P*, -(CH^COP', 

-(CH 2 ) m CHjO-C lM5 -alkyl, where m is in each case an integer of 0 
or 1; 

P* is -OH, -O-C.^alkyi, 

and the other radicals are as defined above, where R 7 can additionally be a 
solid phase conventionally used for carrying out a solid-phase reaction; 
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with a compound R 10 -A to give a compound of the formula (Illb) 




("lb) 



where 

R 10 is -SO 2 R I0 \ -COOR lcr or - COR 10 '; 

R 10 * and R 10 *' are as defined above; 

A is -CI, -Br, -I, -O-triflyl, -O-tosyl, -O-C^alkyl, -O-CO-C^-alkyl, 

-O-CO-O-C^-alkyl, -OC(CH 3 >=CH 2 ; 

and the other radicals are as defined above; 

the conversion of the radical P into the radical Q, 

where 

Q is -(CH^JNTH,, -(CH^OH, -(CH 2 ) m CH 2 OH, -(CH 2 ) m S0 2 A, 

-(CH 2 ) m COA, 

A is as defined above; 

m is an integer of 0 or 1 ; 
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the reaction of the compound (Illb) obtained above with a compound of the formula 
(IIIc) 




(lllc) 



where 

S is AS0 2 (CH 2 ) n -, NH^Oy,-, ACOCCHJ.-, HOCH 2 (CH 2 ) n -, 

M(CH 2 ) n -, MCH^CH^-, HSCH 2 (CH 2 ) D - or HSCCH^-, 
where 

n is an integer of 0 or 1 ; 

M is a radical including Mg, Li, Cd or Sn; 

A is as defined above; and 

R 12 R 14 
I I 

C is-N0 2 or ^ v R is;and 

X, R 12 , R'\ R' 4 and R 15 are as defined above; 
to give a compound of the formula (Hid) 
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,10 



O 



HN 




(Hid) 



where the radicals are as defined above; 



if appropriate the conversion of C, if C is a nitro group, into an optionally cyclic 
urea, thiourea or guanidine unit with retention of the radical (III); and 

if appropriate the removal of protective groups and/or derivatization of nitrogen 
atoms present at preferred points of time in the preparation process and/or conversion 
of the compound obtained into the free acid and/or conversion of the compound 
obtained into one of its physiological salts by reaction with an inorganic or organic 
base or acid. 

The B -amino acid derivatives of the formula (Ilia) are either commercially obtainable 
or are accessible in a simple mariner by standard chemical processes, such as are 
known to any person skilled in the art and are described in standard works such as 
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic Chemistry], 
Georg Thieme-Verlag, Stuttgart In particular, reference is made to the preparation 
processes for P-arnino add derivatives described by Rodionow et al., J. Am. Chem. 
Soc. 51, 1929, 844-846, Kurtz et al., Angew. Chem. 101, 1989, 1042-1043 and 
Ishihara et aL, Bull. Chem. Soc. Jpn., 68, 6, 1995, 1721-1730. 



According to a preferred embodiment of the present invention, the (J-amino acid 
derivatives of the formula (HI a) are obtained by reaction of malonic acid with a 
benzaldehyde derivative of the formula (Ilia') 
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where R 17 and P are as defined above, in the presence of ammonia, ammonium 
compounds or amines. Instead of malonic acid, an ester, if appropriate with addition 
of a base conventionally employed for these purposes, such as NaH or a sodium 
alkoxide, preferably sodium methoxide or sodium ethoxide, can also be used. 
Preferably, an ammonium compound such as, for example, ammonium acetate is 
emnloved as the nitrogen oomnonnH 

A -* <J> " X 

The benzaldehyde derivatives (Ilia*) are either commercially obtainable or are 
accessible in a simple manner by standard chemical processes, such as are known to 
any person skilled in the art and are described in standard works such as Houben- 
Weyl, Methoden der organischen Chemie [Methods of Organic Chemistry], Georg 
Thieme-Verlag, Stuttgart 

According to a preferred embodiment of the present invention, a nitrobenzaldehyde 
derivative such as 3- or 4-nitrobenzaldehyde or an alkoxybenzaldehyde derivative 
such as 3- or 4-methoxybenzaldehyde is employed as the compound of the formula 
(Ilia')- 

According to a preferred embodiment of the present invention, the P-amino acid of 
the formula (Ilia) is obtained by reaction of approximately equimolar amounts of 
malonic acid, ammonium acetate and 3-nitrobenzaldehyde or 3-methoxy- 
benzaldehyde in a solvent such as isopropanol with heating for a number of hours, 
preferably 2 to 6 hours, at 50 to 1 10°C, preferably with reflux of the solvent, in the 
surrounding atmosphere (i.e. in the air and under normal pressure). 
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For the following reaction steps, the carboxyl group is blocked by a conventional 
protective group P. Protective groups of this type are known to the person skilled in 
the art and do not have to be expressly mentioned here. The carboxyl group is 
particularly preferably esterified, where P is a C^-alkyl such as, for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, a 
C^-cycIoalkyl such as, for example, cyclopropyl, cyclopropylmethyl, cyclobutyl, 
cyclopentyl, cyclohexyl, an aryl such as, for example, phenyl, benzyl, tolyl or a 
substituted derivative thereof. 

Furthermore, the preparation process according to the invention for the radicals of the 
formula (III) can be carried out on a solid phase as described above for radicals of the 
formula (II). In this case, the carboxyl radical can be connected to any solid phase 
conventionally used for reactions of this type, such as a polystyrene resin, for 
example a Wang polystyrene resin. 

According to a preferred embodiment according to the invention, the carboxyl group 
of the above P-amino acid is esterified by reaction with an alcohol such as ethanol or 
a polymer conventionally used for carrying out a solid-phase reaction. This can be 
carried out under conditions known to the person skilled in the art, such as acid 
catalysis and, if appropriate, addition of a dehydrating agent such as dicyclo- 
hexylcarbodiimide. Preferably, however, the p -amino acid is suspended in the 
appropriate alcohol present in an excess, such as ethanol, HC1 is passed through for a 
period of approximately 30 minutes to approximately 2 hours and the mixture is then 
heated in a surrounding atmosphere for a number of hours, preferably approximately 
1 to 6 hours and particularly preferably approximately 3 to 5 hours, at approximately 
50 to approximately 100°C, preferably under reflux of the alcohol. 

The carboxyl-protected P-amino acids accessible in this way are reacted with a 
suitable sulphonating, carbamoylating or acylating reagent in order to obtain the 
corresponding sulphonamide, carbamate or amide derivatives. The sulphonating 
reagent used is preferably a sulphonyl chloride of the formula R 1(r -S0 2 Cl or a 
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carbamoyl chloride of the formula R I<r -OCOCl, where R 1<r is a C M0 -alkyl such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, 
hexyl, heptyl, octyl, nonyl, decyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
or camphor- 10-yl, an aryl such as phenyl, benzyl, tolyl, mesityl or substituted 
derivatives of these such as -C 6 H 2 (CH 3 )3, -C 6 (CH 3 ) 5 , -CH 2 C 6 H 2 (CH 3 ) 3 , 2-chloro- 
phenyl, 3-chlorophenyl, 4-chlorophenyl, 3-aminophenyl, 4-aminophenyl, 2,3- 
dichlorophenyl, 2,4-dichlorophenyi, 3,4-dichlorophenyl, 2,5-dichlorophenyl, 3,5- 
dichlorophenyl, 2,6-dichlorophenyL, 4-chlorophenylmethyl, 2,4-dichlorophenyl- 
methyl, 2,6-dichlorophenylmethyl, 2-methoxycarbonylphenylmethyi, 3-trifluoro- 
methylphenyl, 4-trifluoromethylphenyl, 3,5-bis(trifluoromethyl)phenyl, 4-trifluoro- 
methoxyphenyl, phenylmethyl, 2-acetamido-4-methyI-thiazol-5-yl, phenylethyl, 1- 
phenylpropyl, (S)-(+)-camphor- 10-yl, (R)-(-)-camphor- 10-yl, 2-phenylethenyl, 2- 
thiophenyl, 4-methoxyphenyl, 3,5-dimethoxyphenyl, 3 -methylphenyl, 4-methyl- 
phenyl, 4-t-butylphenyl, 4-propylphenyl, 2,5-dimethylphenyl, 2-methoxy-5-meth- 
ylphenyl, 2,3,5,6-tetramethylphenyl, 1-naphthyl, 2-naphthyl, 4-fluorophenyl, 2,4- 
difluorophenyl, 2-chloro-6-methylphenyl, 2-chloro-4-fluorophenyl, 2,5-dimethoxy- 
phenyl, 3,4-dimethoxyphenyl, 3-chloro-6-methoxyphenyl, 2-trifluoromethylphenyl, 
2-alkylsulphonylphenyl, 2-arylsulphonylphenyl, 3 -(N-acetyl-6-methoxy) aniline, 4- 
acetaraidophenyl, 2,2 ,2-trifluoroethyl, 5 -chloro-3-methyl-benzothiazol-2-yl, N- 
methoxycarbonyl-piperidin-3-yl, thiophen-2-yl, isoxazol-5-yl, 2-chloropyridin-3-yl, 
pyridin-3-yl, 5-methylisoxazol-3-yl, 1-adamantyl, 4-chlorophenoxymethyl, 2,2- 
dimethylethenyl, 2-chloropyridin-5 -methyl, 5,7-dimethyl-l,3,4-triazaindolizin-2-yl, 
(S)-camphan-l-yl, (R)-camphan- 1 -yL, 8-quinolinyl, or a heterocyclic analogue of the 
abovementioned cyclic radicals. Instead of the abovementioned sulphonyl or 
carbamoyl chlorides, it is also possible to employ the corresponding fluorides, 
bromides or iodides. As acylating reagent, the appropriate carboxylic acid halides or 
carboxylic acid anhydrides are reacted with the amino group, the appropriate C,_^- 
alkyl carboxylic acid chlorides such as methyl-, ethyl-, propyl-, isopropyl-, butyl-, 
isobutyl-, t-butyl-, pentyl-, isopentyl-, neopentyl-, hexyl-, Gj.T-cycIoalkyl such as 
rvclopropvl-, rvrlobutvl- cvclopentvK cvclohexvl- ?,rv\ such as phenyl-, benzvl- 
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according to the invention. For the preparation of the urea or thiourea radicals, the 
amino group is preferably first reacted with a carbonic acid or thiocarbonic acid 
derivative such as a chloroformic acid ester or thiophosgene and then with a desired 
amine. The above reactions and their implementation are well known to the person 
skilled in the art and are described in detail in standard works such as, for example, 
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic Chemistry], 
Georg Thieme Verlag, Stuttgart. 

According to a preferred embodiment of the invention, the carboxyl-protected p- 
amino acid of the formula (Ilia) is treated with an equimolar amount or a slight 
excess of the appropriate sulphonylating agent, for example phenylsulphonyl 
chloride, or acylating agent, for example mesitylacetyl chloride, with cooling, 
preferably at 0°C, in a solvent such as pyridine or dioxane in a surrounding 
atmosphere in the presence of a base such as an amine, preferably triethylamine or 
diisopropylethylamine, and the mixture is stirred at this temperature for a period of 
approximately 10 minutes to approximately 2 hours. In the case of sulphonylation, 
this is followed by stirring at room temperature for a number of hours, preferably 
approximately 2 to 6 hours. 

Before the synthesis of the linker group L, the radical P of the compound of the 
formula (Mb) must be converted into a group Q which can participate in a 
nucleophilic substitution either as a nucleophilic reagent or as a substrate. If P 
includes a nitro group, this will be reduced to the corresponding amino group, which 
according to the present invention can preferably be carried out by addition of tin(II) 
chloride to a solution of the compound of the formula (Illb) in a solvent such as 
ethanol and subsequent heating to approximately 50 to 110°C, preferably under 
reflux of the solvent, for a number of hours, preferably approximately 1 to 4 hours, in 
a surrounding atmosphere. If P includes an ether group, the liberation of the 
corresponding hydroxyl group is preferably carried out by addition of a Lewis acid 
such as boron tribromide in a solvent such as dichloromethane with cooling, 
preferably at -78°C, and subsequent stirring for a number of hours, preferably 6 to 24 
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hours, at room temperature. If P includes a sulphonic acid or carboxylic acid group, a 
conversion into the corresponding sulphonyl or carboxylic acid halide is preferably 
carried out. This can be carried out in a manner known to the person skilled in the art, 
for example by reaction of the corresponding sulphonic or carboxylic acid with 
thionyl chloride. 

The compound prepared in this way is then reacted with a compound of the formula 

(mc) 

s- < ^ C 




where 



(Illc) 

D 17 



is ASO^CH^-, NH^CH^-, ACCXCH^-, HOCH^CH^-, 
M(CH 2 ) D -, MCH^CH^-, HSCH^CH^- or HS^-, 

where 

n is an integer of 0 or 1 ; 

M is a radical including Mg, Li, Cd or Sn; 

A is as defined above; and 



R 12 R 14 
I I 

is -N0 2 or ^ N R 15 ; and 



X. R 15 . R IJ . R M and R 15 are as defined above: 
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to give a compound of the formula (Illd) 



10 




R 



(Illd) 



where the radicals are as defined above. This reaction formally represents the 
substitution of a leaving group in one of the starting compounds by a nucleophilic 
unit in the other starting compound in each case. 

According to a preferred embodiment of the present invention, the reactants are 
mixed together in approximately equimolar amounts in the presence of a base such as 
pyridine or sodium hydride and, if appropriate, in a solvent such as, for example, 
tetrahydrofuran (THF) or dimethylformamide (DMF) in a surrounding atmosphere at 
room temperature or with cooling, preferably at approximately 0°C, and stirred for a 
number of hours, preferably approximately 1 h to approximately 24 hours, at room 
temperature or with cooling, for example at 0°C. 

The compounds of the formula (Hid) thus obtained are converted into the radicals of 
the formula (III) according to the invention by conversion of the terminal nitro group 
into an open-chain or cyclic guanidine, urea or thiourea unit 

For this, the nitro group is first converted according to the invention into an amino 
group, preferably by addition of a customary reducing agent such as tin-(II) chloride, 
if appropriate in the presence of solvents such as ethanol, by stirring the reaction 
mixture with heating at approximately 50 to 110°C, preferably under reflux of the 
solvent, in a surrounding atmosphere for approximately 2 hours. 




- 128- 

The amino group thus obtained is then converted into a guanidine, urea or thiourea 
unit. For this, the above amino group is first preferably reacted with a carbonic acid 
ester or thiocarbonic acid ester derivative in a solvent such as dimethylformamide 
(DMF) in the presence of mercury-(II) chloride with cooling, preferably at 
approximately 0°C, and stirring for approximately 10 minutes to approximately 
3 hours with cooling, preferably at approximately 0°C, and if appropriate 
subsequently at room temperature. The carbonic acid ester or thiocarbonic acid ester 
derivative employed can preferably be phosgene, triphosgene, thiophosgene, 
chloroformic acid esters or thiopseudourea derivatives, commercially obtainable 
chloroformic acid esters being preferred for the preparation of the urea derivatives, 
thiophosgene being preferred for the preparation of the thiourea derivatives and 
thiopseudourea derivatives being preferred for the preparation of guanidine 
derivatives. 

The carbamates or isothiocyanates formed in this way can be converted into the 
corresponding urea, thiourea and guanidine derivatives by reaction with appropriate 
amines. The amines used can be substances of the formula HNRR', where R and R' 
independently of one another or simultaneously can be hydrogen, a substituted or 
unsubstituted alkyl or cycloalkyl radical, a substituted or unsubstituted aryl radical, a 
saturated or unsaturated, optionally substituted heterocyclic radical, an alkylamine 
radical, an alky 1 amide radical or can be connected to one another and together with 
the nitrogen atom can form an optionally substituted heterocyclic ring system which 
can be saturated or unsaturated and/or can contain further heteroatoms. With respect 
to the preferred radicals on the amine, reference is made to the above description of 
the compounds according to the invention. According to the invention, the carbamate 
or isothiocyanate is preferably reacted with an amine at room temperature with 
stirring for approximately 1 to 5 hours, preferably approximately 2 to 3 hours, in the 
presence of an auxiliary base such as diisopropylethylamine in a solvent such as 
dimethylformamide (DMF). In the case of the preparation of cyclic guanidine 
derivatives, the corresponding isothiocyanate is preferably first heated in ethanol for 
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diamine such as diaminoethane in a solvent such as toluene, dimethylformamide 
(DMF) or a mixture of both. 

According to a further preferred embodiment of the present invention, it is also 
possible to generate the above guanidine, urea or thiourea group on the compound of 
the formula (IIIc) in the above manner and then to react the compound of the formula 
(IIIc) thus obtained with the compound of the formula (Illb) in the manner described 
above. 

The compounds obtained according to the process explained above can furthermore 
be derivatized by removal of protective groups which may be present, further 
substitution of nitrogen atoms present at preferred positions in the preparation 
process and/or conversion of the compound obtained into the free acid and/or its 
physiologically acceptable salts. For example, the t-butoxymethoxycarbonyl groups 
conventionally used as protective groups for nitrogen atoms are removed in an acidic 
medium, for example by addition of trifluoroacetic acid Suitable alkylating agents 
for derivatization of nitrogen atoms are reagents conventionally used for this purpose 
in this step, to which, for example, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical or a saturated or unsaturated, 
optionally substituted heterocyclic radical can be bonded to the corresponding 
nitrogen atom. With respect to the substituents preferably bonded to the respective 
nitrogen atoms, reference is made to the above description of the compounds 
according to the invention. The above reactions and their implementation are well 
known to the person skilled in the art and are described in detail in standard works 
such as, for example, Houben-Weyl, Methoden der organischen Chemie [Methods of 
Organic Chemistry], Georg Thieme Verlag, Stuttgart 



The ester derivatives according to the invention can be converted into the 
corresponding free carboxylic adds in a conventional manner, such as, for example, 
by basic ester hydrolysis. 
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If desired, the compounds according to the invention can be converted into their 
physiologically acceptable salts. This can be carried out either by reaction with an 
organic or inorganic base such as, for example, an alkali metal hydroxide or alkaline 
earth metal hydroxide such as KOH, NaOH, LiOH, Mg(OH) 2 or Ca(OH) 2 , whereby 
the terminal carboxyl group is deprotonated and the corresponding carboxylate is 
formed, or by reaction with an organic or inorganic acid such as, for example, 
hydrochloric acid, sulphuric acid, phosphoric acid, mandelic acid, oleic acid, linoleic 
acid or p-toluenesulphonic acid, whereby one or more of the above nitrogen atoms 
are protonated. 

Trie radical of the formula (Tv) addressing <xjp 3 integrin receptors can be prepared from 



j£J commercially obtainable starting compounds as explained in Example IL2. 

LI 



\\ The conjugates according to the invention can be used as active compound 

" " 15 components for the production of ni t*d i cam trr.r s a < >rders. For 



this, they can be converted into the customary formulations such as tablets, coated 
tablets, aerosols, pills, granules, syrups, emulsions, suspensions and solutions in a 
known manner using inert, non-toxic, pharmaceutically suitable excipients or 
solvents. Preferably, the compounds according to the invention are used here in an 
20 amount such that their concentration in the total mixture is approximately 0.5 to 
approximately 90% by weight, the concentration, inter alia, being dependent on the 
corresponding indication of the medicament. 

The abovementioned formulations are produced, for example, by extending the 
25 active compounds with solvents and/or excipients having the above properties, 
where, if appropriate, additionally emulsifiers or dispersants and, in the case of water 
as the solvent, alternatively an organic solvent, have to be added. 



30 



The medicaments according to the invention can be administered in a customary 

manner. 
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The present invention is illustrated below with the aid of non-restricting examples 
and comparison examples. 



In the examples below, all quantitative data, if not stated otherwise, relate to 
percentages by weight The mass determinations were carried out by high- 
performance liquid chromatography-mass spectrometry (HPLC-MS) using the 
electron spray ionization (ESI) method or by FAB or MALDI mass spectroscopy. 



List of the abbreviations used 



HPLC 


- high-performance liquid chromatography 


RP 


— reverse phase 


ACN 


- acetonitrile 


DMF 


— dimethylformamide 


DCM 


- dichloromethane 


THF 


- tetrahydrofuran 


DEEA 


- diisopropylethylamine (Hunig's base) 


NMP 


- N-methylpyrrolidone 


TFA 


- trifluoroacetic acid 


Fmoc 


- 9-fluorenylmethoxycarbonyl 


RT 


— room temperature 


MTBE 


- methyl tert-butyl ether 


Boc 


- tert-butyloxycarbonyl 


TLC 


- thin-layer chromatography 


DMAP 


- dimethylaminopyridine 


DMSO 


- dimethyl sulphoxide 



Examples 
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L Preparation of camptothecin conjugates 



1. 1. 20-Q-L-Valvl-caraptothecin trifluoroacetate 



O 




O 



NH 2 



x2CF 3 COOH 



A suspension of 10 g (28.7 mmol) of 20(S)-camptothecin in 500 ml of absolute 
dichloromethane is treated with stirring with 14 g (2 eq.) of N-(tot-butoxycarbonyl)- 
vahne-N-carboxyanhydride and 1 g of 4-(N,N-dimethylamino)-pyridine. After 
heating under reflux for 4 days, the mixture is concentrated in vacuo. The residue is 
stirred with 100 ml of MTBE for 20 min. 200 ml of petroleum ether are then added 
and the mixture is filtered. 14.9 g of the Boc-protected intermediate compound are 
obtained, which can contain small amounts of D- valine epimer which, however, can 
be removed without problems after removal of the protective group. 

1 1.65 g of this Boc-protected intermediate compound are then stirred at 5°C for 1 h 
in a mixture of 300 ml of dichloromethane and 70 ml of anhydrous trifluoroacetic 
acid. After concentrating in vacuo to a small volume, the product is precipitated with 
diethyl ether and thoroughly washed with diethyl ether. The product is again 
precipitated from dichloromethane/methanol using diethyl ether. If appropriate, the 
crude product is again taken up in 40 ml of methanol, and the solution is treated with 
120 ml of MTBE and cooled to 0°C. The precipitate is filtered off and 9.4 g (80%) of 
20-O-(valyl)-camptothecin trifluoroacetate are obtained after drying. 
[TLC: acetonitrile/water (20: 1); = 0.39]. 
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y-rL-VaIvl>camptothecin1-beniZvl L-glutamate trifluoroacetate 



O 




-CF3COOH 



O 



400 mg (1.185 ramol) of benzyl N-tert-butoxycarbonyl-glutamate are dissolved in 
40 ml of DMF and treated with 273 mg (1.2 eq) of N-(3-dimethylammopropyl)-N'- 
ethylcarbodiimide hydrochloride and with 240 mg (1.5 eq) of hydroxybenzotriazole. 
After 1 h, 665 mg (1.185 mmol) of the compound from Example LI and 811 ul of 
Hunig's base are added. The coupling reaction is complete after 2 h. The reaction 
mixture is concentrated in vacuo. The residue is taken up in dichloromethane, the 
mixture is extracted twice with water and then the organic phase is dried and 
concentrated again. The residue is then taken up in dicWoromethane/methanol, a little 
ether is added and it is then precipitated with petroleum ether. This purification pro- 
cess is repeated and the intermediate is filtered off and dried (yield: 752 mg = 83 %). 

100 mg (0.13 ramol) of this Boc-protected intermediate compound are then stirred at 
room temperature for 1 h with 10 ml of dichloromethane and 1 ml of anhydrous 
trifluoroacetic acid. After concentrating in vacuo, the product is taken up in dichloro- 
methane/methanol, precipitated with diethyl ether and thoroughly washed with 
diethyl ether. The product is again precipitated from dichloromethane/methanol using 
diethyl ether. The precipitate is filtered off and 85 mg (84%) of the target compound 
are obtained after drying. 
[TLC: acetonitrile/water 10:1 Rf = 0.4]. 
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Analogously, the following, partially protected camptothecin-peptide conjugates 
were prepared by reaction of appropriate camptothecin-amino acid conjugates with 
further partially protected amino acids. If appropriate, protective groups are removed 
according to known methods: 



Example 


Compound 


Revalue 


L3 


20-O-[L-Histidyl-L-valyl]-camptothecin trifmoro acetate 


0.4 l) 


1.4 


20-0{N £ -[Fluorenyl-9-methoxycarbonyl]-L-lysyl-L-valyl}- 
camptothecin trifluoroacetate 


0.4 » 


L5 


20-O-[L-Glutamic acid L-valyl]-camptothecin 


0.28 11 

1 — JTTS 1 


L6 


20-O-(Glutaryl-glycyl-L-valyl)-camptothecin 


U,/ ' 


1.7 


20-O-(Glutaryl-glycyl-L-leucyl)-camptothecin 


0.25 3) 


1.8 


20-O-(Glutaryl-L-leucyl-glycyl-L-leucyl)-camptothecin 


0.68 » 


L9 


20-O-(Glutaryl-glycyl-l^leucyl-L-valyl)-c^mptothecin 


0.4 4 > 


L10 


20-O-(Glutaryl-L-prolyl-L-leucyl-glycyl-L4eucyl)-<^mptomecin 


0.2 » 



l} Acetonitrile/water/glacial acetic acid 5:1:0.2 

2) Dichloromethane/methanol 10:1 

3) Acetonitrile/water 10:1 

4) Dichloromethane/methanol/glacial acetic acid 10:1/0.1 



LJJ 20-O-Succinylcamptothecin 

1 g (2.9mmol) of camptothecin is initially introduced into 50 ml of dichloromethane 
and treated with 100 mg of dimethylaminopyridine (DMAP) and 600 mg of succinic 
anhydride. After a reaction time of 44 h, equal amounts of DMAP and succinic 
anhydride are again added and the mixture is stirred for a further 48 h. It is purified 
by flash chromatography on silica gel (acetonitrile — > acetonitrile/water (20:1)). The 
corresponding fractions are concentrated and the product is precipitated from 
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dichloromethane/methanol using ether. Yield: 160 mg (13%). [TLC: 
(acetonitrile/water (10:1); = 0.6]. 

LJJL 20-<> r N a -fl > henvlamirio-thiocarbon^ 




666 mg (0.73 mmol) of the compound from Example 1.4 are dissolved in 40 ml of 
DMF and treated with 500 ^1 of Hunig's base. 87 jxl (1 eq) of commercially 
obtainable phenyl isothiocyanate are then added and the mixture is stirred overnight 
It is then concentrated and the residue is precipitated twice from dichloro- 
methane/methanol using ether. The precipitate is filtered off and after drying 614 mg 
(90%) of the protected intermediate are obtained. [TLC: (acetonitrfle) 
R,= 0.66]. 

614 mg (0.658 mmol) of this intermediate compound are dissolved in 20 ml of DMF 
and treated with 2 ml of piperidine. After stirring at RT for 45 minutes, the mixture is 
concentrated. The residue is precipitated twice from dichloromethane/methanol using 
ether. It is filtered off and 365 mg (78%) of the target compound are obtained after 
drying. [TLC: (acetonitrile/water/glacial acetic acid 5:1 :0.2) 0.46]. 
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II. Preparation of non-peptide integrin ligands or intermediates suitable for 
linkag e 

II. 1 Ethvl-3-ammo-(3-(3-rN.^ 
5 sulphonvlaminoVphenvll-3-propanoic acid 



12 t 
111 



NH 2 7l NBoc 



II la: 3-Amino-3-nitrophenylpropionic acid hydrochloride 
Bi 10 3-Nitrobenzaldehyde (151 g), ammonium acetate (94 g) and malonic acid (127 g) 
Si were heated under reflux in isopropanol (1 1) for 5 h. The solution was filtered and 

the precipitate was washed with hot isopropanol (0.7 1). The crude product was dried 

in vacuo (yield: 146 g). 

l H-NMR (D 4 -MeOH): 3.09 (m, 2 H), 4.88 (m, 1 H), 7.74 (t, 1 H), 7.90 (d, 1 H), 8.33 
15 (d, 1 H), 8.43 (s, 1 H). 

II. lb: 3-Amino-3-(3-nitrophenyl)-propionate hydrochloride 

3-Ammo-3-rutrophenylpropionic acid hydrochloride from II. la (60 g) were 
suspended in 660 ml of ethanol and gaseous HC1 was passed in for 1 h. The reaction 
20 mixture was then heated under reflux for 4 h and was cooled and concentrated. A 
white solid was obtained (yield: 62 g). 

'H-NMR (D 4 -MeOH): 1.22 (t, 3 H), 3.12 (dd, 1 H), 3.20 (dd, 1 H), 4.18 (q, 2 H), 4.95 
(t, 1 H), 7.77 (t, 1 H), 7.94 (d, 1 H), 8.35 (d, 1 H), 8.43 (s, 1 H). 



25 



II. 1c: Ethyl 3-allyloxycarbonylamino-3-(3-nitrophenyl)-propionate 
Diisopropylethylamine (66 ml) and allyl chloro formate (22 ml) in 150 ml of 

methvlene chloride were added at 0°C to a solution of ethyl 3-amino-3-(3- 
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nitrophenyl)-propionate hydrochloride from II. lb (47 g) in 350 ml of methylene 
chloride. After a reaction time of 30 min, HC1 (IN, 100 ml) was added. The organic 
phase was separated off, washed with water, dried over MgS0 4 and concentrated. A 
white solid was obtained (yield: 56.4 g). 
5 'H-NMR (CDC1 3 ): 1.19 (t, 3 H), 2.91 (d, 2 H), 4.09 (q, 2 H), 4.57 (m, 2 H), 5.18-5.26 
(m, 3 H), 5.92 (m, 1 H), 6.04 (m, 1 H), 7.52 (t, 1 H), 7.68 (d, 1 H), 8.14 (d, 1 H), 8.20 
(s, 1 H). 

ILld: : Ethyl 3-allyloxycarbonylamino-3-(3^minophenyl)-propionate 
10 Tin(II) chloride (64.6 g) was added to a solution of ethyl 3-allyloxycartK^nylarnino-3- 
x % m (3-rritrophenyl)-propionate from II. lc (18.8 g) in 245 ml of ethanol, and the reaction 

l * 1 mixture was heated under reflux for 2 h. After cooling the solution, it was adjusted to 

D 

ijl pH = 7 using 2N NaOH, briefly heated, cooled again and filtered. It was then 

extracted with dichloromethane, and the org. phase was dried (MgS0 4 ) and 

Hi 

; - 15 concentrated. 1 0.9 g of product were obtained. 

y 'H-NMR (CDC1 3 ): 1.18 (t, 3 H), 2.80 (m, 2 H), 4.08 (q, 2 H), 4.56 (m, 2 H), 5.06 (m, 

™ 1 H), 5.20 (d, 1 H), 530 (d, 1 H), 5.70 (m, 1 H), 5.90 (m, 1 H), 6.57 (d, 1 H), 6.62 (s, 

1 H), 6.68 (d, 1 H), 7.1 1 (t, 1 H). 



a 



20 //. le: Ethyl 3-allyloxycarbonylamino-3-(3-[ 3~nitrophenylsulphonylamino]-phenyl)~ 
propionate 

3-NitrobenzenesulphonyI chloride (9.9 g) was added at 0°C to a solution of ethyl 3- 
allyloxyc^rx)nylamuio-3^3-aminophenyl)-propionate from II. Id (10.9 g) in 100 ml 
of pyridine. After a reaction time of 2 h at 0°C, the mixture was concentrated, treated 
25 with 1 N HC1 (150 ml) and extracted with dichloromethane. After drying (MgS0 4 ), 
the solvent was removed, and 16.8 g of product were obtained. 

1 H-NMR (CDCI3): 1.18 (t, 3 H), 2.78 (m, 2 H), 4.06 (q, 2 H), 4.53 (m, 2 H), 5.04 
(q, 1 H), 5.18-5.35 (m, 2 H), 5.80-5.95 (m, 2 H), 6.79 (d, 2 H), 7.00 (d, 1 H), 7.03 
(s, 1 H), 7.1 1 (d, 1 H), 7.24 (t, 1 H), 7.65 (t, 1 H), 8.03 (d, 1 H), 8.38 (d, 1 H), 8.61 
30 (s, 1 H). 
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//. //* Ethyl 3-allyloxycarbonylamino-3-(3-[3-aminophenylsulphonylamino]-phenyl)- 
propionate 

Tin(II) chloride (39.7 g) was added to a solution of ethyl 3-allyloxycarbonylamino-3- 
(3-[3-nitropheiiylsulphonylaiiiino]-phenyl)-propionate from U.le (16.8 g) in 155 ml 
of ethanol and the reaction mixture was heated under reflux for 2 h. After cooling, 
the solution was adjusted to pH = 7 using 2N NaOH, briefly heated, cooled again and 
filtered. It was then extracted with dichloromethane, and the org. phase was dried 
(MgS0 4 ) and concentrated. 7.3 g of product were obtained. 

! H-NMR (CDC1 3 ): 1.12 (t, 3 H), 2.73 (m, 2 H), 3.91 (s, 2 H), 4.02 (q, 2 H), 4.49 (m, 
2 H), 5.01 (q, 1 H), 5.15 (d, 1 H), 5.24 (d, 1 H), 5.75 (m, 1 H), 5.84 (m, 1 H), 6.47 (s, 

(m, 3 H). 

//. lg: Ethyl 3-allyloxycarbonylamino-3~(3-(3-[N t N t 'BiS'UbutoxycarbonyUg^iani- 
dino]-phenylsulphonylamino)-phenyl)-propionate 

Triethylamine (6.5 ml), l,3-bis(t-butoxycarbonyl)-2-methyl-2-isothiourea (8.23 g) 
and mercuric chloride (7.7 g) were added at 0°C to a solution of ethyl 3- 
allyloxycaibonylamino-3-(3-t3-aminophenylsiilphonylamino]-phenyl)-propionate 
from II. If (10.5 g) in 320 ml of DMF. After a reaction time of 30 min at 0°C, the 
mixture was stirred at room temperature for a further 1.5 h. The precipitate was 
removed by filtration and the solution was concentrated. After chromatography 
(methylene chloride/methanol (40:1)), 13.5 g of product were obtained. 
*H-NMR (CDC1,): 1.16 (t, 3 H), 1.51 (s, 9 H), 1.56 (s, 9 H), 2.76 (m, 2 H), 4.05 (q, 
2 H), 4.53 (m, 2 H), 5.05 (m, 1 H), 5.21 (m, 1 H), 5.30 (m, 1 H), 5.73 (m, 1 H), 5.90 
(m, 1 H), 6.83 (s, I H), 7.01-7.09 (m, 3 H), 7.19 (t, 1 H), 7.36 (m, 2 H), 7.79 (d, 1 H), 
8.12 (s, 1 H), 10.25 (s, 1 H), 1 1.80 (s, 1 H). 

IL1: Ethyl-3-amino-(3-(3-[N f N t -bis-t-butoxycarbonyl'g^anidino]-benzenesulphonyl- 
amino)-phenyl] -3 -propanoic acid 

Acetic acid (1.6 ml), bistriphenylphosphinepalladium dichloride (HOmg) and 
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(150 ml). After 2.5 h, bistriphenylphosphinepalladium dichloride (HOmg) and 
tributyltin hydride (3.5 g) were added again and the mixture was stirred for 24 h. The 
solution was treated with satd. NaHC0 3 , extracted with methylene chloride, dried 
over MgS0 4 and concentrated. After chromatography (methylene chloride/methanol), 
4.8 g of product were obtained. 

'H-NMR (CDC1 3 ): 1.23 (t, 3 H), 1.51 (s, 9 H), 1.56 (s, 9 H), 2.54 (m, 2 H), 4.12 (q, 2 
H), 4.33 (dd, 1 H), 7.05 (d, 1 H), 7.1 1 (m, 2 H), 7.21 (t, 1 H), 7.37 (t, 1 H), 7.42 (d, 2 
H), 7.90 (d, 1 H), 8.03 (s, 1 H), 10.25 (s, 1 H), 11.80 (s, 1 H). 

II.2 3-l2"rr3-rGu anidino^benzovnamino1acetamidol-3>phenvl>propanoic acid tri- 
fluoroacetate 




O 



U.2a: ^-Phenylalanine 

Benzaldehyde (111 g) was dissolved in isopropanol (11) and heated under reflux for 
5 h with ammonium acetate (98 g) and malonic acid (132 g). The solution was 
filtered hot and washed with hot isopropanol, and the precipitate was dried in vacuo. 
A white solid was obtained (yield: 93 g). 

'H-NMR (D 4 -MeOH, CDC1 3 ): 2.68 (dd, 1 H), 2.75 (dd, 1 H), 4.48 (dd, 1 H), 7.36- 
7.45 (m, 5 H). 

Il.2b: Ethyl 3-amino-3-pheny {propionate 

P-Phenylalanine from II.2a (93 ) was suspended in ethanol (1.5 1) and the solution 
was saturated with gaseous HC1 at room temperature. It was then heated under reflux 
for 4 h and stirred overnight at room temperature. The solution was cooled to 5°C 




and filtered with suction. The filtrate was concentrated in vacuo, and the residue was 
washed with ether and dried. A white solid was obtained (yield: 52 g). 
'H-NMR (D 6 -DMSO): 1.08 (t, 3 H), 2.98 (dd, 1 H), 3.18 (dd, 1 H), 3.99 (m, 2 H), 
4.57 (dd, 1 H), 7.36-7.45 (m, 3 H), 7.54 (d, 2 H). 

5 

II. 2c: Ethyl J- (Boc- Glycinylamino)-3-ph enylpropionate 

Boc-Glycine-hydroxysuccinimide ester (5 g) was slowly added at 5°C to a solution 
of n.2b (4.2 g) and triethylamine (5.1 ml) in 45 ml of THF. The solution was stirred 
at room temperature for 20 h, and the insoluble precipitate was removed by filtration 
10 and washed with THF. The collected solutions were concentrated, the residue was 
taken up in ethyl acetate and the mixture was washed with satcL NaHCQ 3 solution 

]^ and water. After drying (MgSOJ, it was concentrated and a viscous residue was 

jli obtained (yield: 6.3 g). 

Cj 'H-NMR (CDC1 3 ): 1.16 (t, 3 H), 1.45 (s, 9 H), 2.82 (dd, 1 H), 2.92 (dd, 1 H), 3.81 

rU 15 (m, 2 H), 4.06 (q, 2 H), 5.17 (m, 1 H), 5.43 (s, 1 H), 7.23-7.38 (m, 5 H). 

si 

O 

!i i II 2d: Ethyl 3-(glycinylamino)-3-phenylpropionate 

% A solution of HC1 in dioxane (20 ml, 4 M) was added to a solution of ethyl 3-(Boc- 

O glycmylamino)-3-phenylpropionate from II.2c (3.2 g) in dioxane (15 ml). After a 

20 reaction time of 16 h, the mixture was concentrated and a viscous oil was obtained 
(yield: 2.46 g). 

'H-NMR (CDC1 3 ): 1.04 (t, 3 H), 2.70 (dd, 1 H), 2.91 (dd, 1 H), 3.65 (m, 1 H), 3.88 
(m, 1 H), 3.93 (m, 2 H), 5.32 (m, 1 H), 7.12 (m, 1 H), 7.18 (m, 2 H), 7.36 (d, 2 H), 
7.80 (br. s, 3 H), 8.93 (d, 1 H). 

25 

II. 2e: Ethyl 3-{2-[ (3-(guanidino)benzoyl)amino]acetamido}'3-phertyl''propanoate 
N-Methylmorphohne (0.95 ml) and isobutyl chloro formate (1.1 ml) were added at 
0°C to a solution of 3-guanidinobenzoic acid hydrochloride in DMF (30 ml). A 
solution of ethyl 3-(glycinylamino)-3-phenylpropionate from n.2d (2.46 g) and N- 
30 methylmorpholine (1.9 ml) in 30 ml of DMF was then added and the mixture was 
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vacuo and purified by chromatography (methylene chloride/methanol (5:1)). A 
viscous product was obtained (yield: 3.2 g). 
MS (M+IT):411. 

U. 2: 3-{2-[ (3-( Guanidino)benzoyl)amino]acetamido}-3-phenyl-propanoic acid 
trifluoroacetate 

LiOH x H 2 0 (775 mg) was added to a solution of ethyl 3-{2-[(3-(guanidino)- 
b«i2oyl)amino]acetamido}-3-phenyl-propanoate from IL1-E (2.0 g) in 100 ml of 
water and the mixture was stirred at room temperature for 1 h. It was then neutralized 
with trifluoroacetic acid and concentrated. After purification by HPLC, a white solid 
was obtained (yield: 1 .4 g). 

'H-NMR (D 6 -DMSO): 2.45 (m, 2 H), 3.88 (m, 2 H), 5.07 (m, 1 H), 7.13 (m, 1 H), 
7.23 (m, 3 H), 7.3 1 (d, 2 H), 7.43 (t, 1 H), 7.64 (m, 2 H), 8.99 (t, 1 H), 9.20 (d, 1 H). 

Compound II. 3: 3-(2-rr3-(Amino)benzoyl)amino]acetamido>-3-phenvlpro- 

panoic acid trifluoroacetate 




NH 2 x TFA 



U.3a: Ethyl 3'{2-[(3-(nitro)benzoyl)amino]acetamido}-3'phenyI-propanoate 
3-Nitrobenzoyl chloride (1.5 g) and diisopropylethylamine (2.1 g) were added to a 
solution of ethyl 3-(glytinylamino)-3-phenylpropionate from H.2d (2.28 g) in 
dioxane (50 ml) and the mixture was stirred overnight. It was then treated with water, 
extracted with ether, dried (MgS0 4 ) and concentrated. After chromatographic 
purification (methylene chloride/methanol (5 : 1)), a yellow solid was obtained 
(yield: 2.78 g). 
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'H-NMR (CDCI3): 1.07 (t, 3 H), 2.87 (dd, 1 H), 2.93 (dd, 1 H), 4.09 (q, 2 H), 4.17 
(dd, 1 H), 4.24 (dd, 1 H), 5.45 (m, 1 H), 7.23-7.38 (m, 7 H), 7.64 (t, 1 H), 8.16 (d, 1 
H), 8.38 (d, 1 H), 8.69 (s, 1 H). 

IL3b: Ethyl 3'{2'f(3'(amino)benzoyl)aminojacetamxdo}'3'phenyl-propanoat^ 
A solution of ethyl 3-{2-[(3-(nitxo)benzoyl)amino]acetamido}-3-phenyl-propanoate 
from H.3a (2.7 g) in 100 ml of ethanol was treated with tin(II) chloride (7.6 g) and 
heated under reflux for 3 h. The reaction mixture was then added to ice, rendered 
neutral with NaHC0 3 solution and filtered through Celite. The filtrate was extracted 
with methylene chloride, dried (MgS0 4 ) and concentrated Chromatographic 
purification (purification (methylene chloride/meihanol (5 : 1)) yielded the product 
(yield: 2.0 g). 

'H-NMR (CDCI3): 1.05 (t, 3 H), 2.83 (dd, 1 H), 2.92 (dd, 1 H), 3.80 (br, s, 2 H), 4.06 
(q, 2 H), 4.16 (m, 2 H), 5.44 (m, 1 H), 6.80 (d, 1 H), 6.92 (m, 1 H), 7.10-7.35 (m, 
9H). 

U.3: 3-{2-[(3-(Amino)benzoyl)amino]acetamido}-3-phenyl-propanoic acid trifluoro- 
acetate 

LiOH x H 2 0 (648 mg) was added to a solution of ethyl 3- {2-[(3-(aniino)-benzoyl)- 
amino]acetamido}-3-phenyl-propanoate from II3b (1.5 g) in 300 ml of water and the 
mixture was stirred at room temperature for 24 h. It was then neutralized with 
trifluoroacetic acid and concentrated. After chromatographic purification (methylene 
chloride/methanol (2 : 1)), a solid was isolated. This was taken up in ethanol, filtered 
and a white solid was obtained after concentration of the filtrate (yield: 1.4 g). 
'H-NMR (D 4 -MeOH): 2.77 (rn, 2 H), 4.03 (m, 2 H), 5.39 (m, 1 H), 6.86 (m, 1 H), 
7.14 (m, 2 H), 7.23 (m, 1 H), 7.30 (t, 2 H), 7.36 (2 H). 
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Compound IL4: 3>BenzenesulphonvlamincK3^3-f3-aminoVbenzenesulphonvl- 

aminoVphenyll-3-propanoic acid 




11) 



mi 



5 II. 4a: Ethyl 3-benzenesuIphonylaminO'3-(3-nitrophenyl)-propionate 

Phenylsulphonyl chloride (8.1 g) was added at 0°C to a solution of ethyl 3-amino-3- 
Q\ (3-nitrophenyl)-propionate hydrochloride from II. lb (10 g) in 100 ml of pyridine. 

C\ After a reaction time of 15 min, triethylamine (6.3 ml) was added and the mixture 

^ was stirred at room temperature. After 5 h, it was concentrated, the residue was 

Q 10 treated with 1 N HC1, the mixture was extracted with dichloromethane, and the 
extract was dried (MgS0 4 ) and concentrated. Chromatography (dichloromethane/ 
methanol (5:1)) yielded a white solid (yield: 1 1 .4 g). 
□ l H-NMR (CDC1 3 ): L16 (t, 3 H), 2.80 (m, 2 H), 4.05 (q, 2 H), 4.87 (q, 1 H), 6.06 (d, 1 

H), 7.35-7.50 (m, 5 H), 7.71 (d, 2 H), 7.92 (s, 1 H), 8.03 (d, 1 H). 

15 

IIAb: Ethyl 3-be7izenesulphonylamino-3-(3^minophenyl)-propionate 
Tin(H) chloride (4.77 g) was added to a solution of ethyl 3-benzenesulphonylamino- 
3-(3-mtrophenyl)-propionate from IL4a (2.0 g) in 60 ml of ethanol and the reaction 
mixture was heated under reflux for 2 h. After cooling, the solution was hydrolysed 
20 on ice and an NaHC0 3 solution (5%) was added to pH = 8. The mixture was then 
extracted with dichloromethane, and the org. phase was washed with NaCl, dried 
(MgS0 4 ) and concentrated. A yellow oil was obtained (yield: 1.79 g). 
'H-NMR (CDCI3): 1.14 (t, 3 H), 2.72 (dd, 1 H), 2.81 (dd, 1 H), 4.02 (q, 2 H), 4.65 (q, 
1 H), 5.66 (d, 1 H), 6.41 (m, 1 H), 6.48 (m, 2 H), 6.96 (t, 1 H), 7.40 (m, 2 H), 7.50 
25 (m, 1 H), 7.75 (m, 2 H). 
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//. 4c: Ethyl 3-benzenesulphonylamino-3-(3-[3-nitrophenylsulphonylamino J-phenyl)- 
propionate 

3-Nitrobenzenesulphonyl chloride (382 mg) was added at 0°C to a solution of ethyl 
3-benzenesxilphonylamino-3-(3-aminophenyl)-propionate from II. 4b (500 mg) in 
4 ml of pyridine. After a reaction time of 1 h at 0°C and 2 h at room temperature, the 
mixture was concentrated, the residue was treated with 1 N HC1 and the mixture was 
extracted with dichloromethane. After drying (MgSOJ, the solvent was removed and 
a solid was obtained (yield: 649 mg). 

l H-NMR (CDC1 3 ): 1.02 (t, 3 H), 2.50 (dd, 1 H), 2.59 (dd, 1 H), 3.88 (q, 2 H), 4.52 (q, 
I H), 5.70 (d, 1 H), 6.49 (s, 1 H), 6.82-6.90 (m, 3 H), 7.06 (t, 1 H), 7.34 (t, 2 H), 7.44 
(t, 1 H), 7.59 (t, 1 H), 7.64 (d, 2 H), 7.96 (d, 1 H), 8.31 (d, 1 H), 8.49 (m, 1 H). 

II Ad: Ethyl 3-benzenesulphonylamino-3-(3-[3-aminophenylsulphonylamino]- 
phenyl)-propionate 

Tm(II) chloride (1.27 g) was added to a solution of ethyl 3-benzenesulphonylamino- 
3-(3-[3-nitxophenylsulphonylamino]-phenyl>'propionate from II.4c (600 mg) in 9 ml 
of ethanol, and the reaction mixture was heated under reflux for 2 h. After cooling, 
the solution was hydrolysed on ice and neutralized (pH = 8) using NaHC0 3 solution 
(5%). It was then extracted with dichloromethane, and the organic phase was washed 
with NaCl, dried (MgS0 4 ) and concentrated. A yellow, viscous residue was obtained 
(yield: 394 mg). 

'H-NMR (CDCI3): 1.14 (t, 3 H), 2.65 (dd, 1 H), 2.73 (dd, 1 H), 4.01 (q, 2 H), 4.63 (q, 
1 H), 5.81 (d, 1 H), 6.32 (s, 1 H), 6.79 (d, 2 H), 6.88 (d, 1 H), 6.99 (t, 1 H), 7.05-7.14 
(m, 3 H), 7.22 (t, 1 H), 7.39 (m, 2 H), 7.51 (t, 1 H), 7.71 (d, 2 H). 
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11 A: 3-Benzenesulphonylamino-3-(3'f3-aminophenylsulphonylaminoJ'phenyl)- 
propionic acid 

lOOmg (0.2mmol) of ethyl 34)enzenesulphonylamino-3-(3-[3-aminophenyl- 
sulphonylamino]-phenyl)-propionate from II.4d are dissolved in 10 ml of THF/water 
5 1:1 and treated with 200 \il of a 2M lithium hydroxide solution and stirred overnigjit 
The solvent is evaporated and the residue is precipitated from dichloro- 
methane/methanol using ether. 

Yield: 82 mg (87%) [TLC: (acetomtrile/water 1:1) R, = 0.5]. 

10 II.5 : (2S V3-r4-f3-aminophenvlVphenvn-2-rrS)-camphor-l 0-sulphonamidol- 
propionic acid 




1200 mg of polystyrene Wang resin (loading 1.08 mmol/g) are swollen in DMF. The 
15 solvent is filtered off with suction and a solution of 1 100 mg of (2S)-3-(4-bromo- 
phenyl)-2-(9-fluorenylmethoxycarbonylamino)-propiomc acid in 1 5 ml of DMF is 
added. After shaking at room temperature for 15 min J the suspension is treated with 
350 pi of pyridine and 540 mg of 2,6-dichlorobenzoyl chloride. It is shaken 
overnight at room temperature. The resin is then washed with DMF, MeOH and 
20 DCM. 



The resin is treated with 20 ml of a 20% strength piperidine solution in DMF and 
shaken at room temperature for 10 min. It was then washed 3 times with DMF and 
20 ml of a 20% strength piperidine solution in DMF are added again. After shaking 
25 for 20 min, it is washed with DMF and THF. The resin is treated with a solution of 
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1200 \xl of DIEA in 10 ml of THF and a solution of 1750 mg of 2,4,6-(S)-camphor- 
10-yl-sulphonyl chloride in 10 ml of THF. It is shaken overnight at room tem- 
perature. The resin is then washed with DMF, MeOH and THF. 

The resin is suspended in 7000^1 of xylene, treated with 1080mg of 3- 
nitrobenzeneboronic acid and a solution of 1 370 mg of sodium carbonate in 6000 \il 
of water and shaken at room temperature for 5 min. 230 mg of bis-(triphenyl- 
phosphine)-palladium(II) chloride and 170 mg of triphenylphosphine are then added 
and the mixture is stirred at 85°C overnight. The resin is then washed with 
THF/water 1:1, 0.25 M aqueous hydrochloric acid, water, DMF, MeOH, THF and 

— . - — — ~ . w " ouiuuuii \J*. *J n»5 v/x UU^ll^ VU1V11UV UUU J KU. OVV MAX 

12 ml of NMP and shaken overnight at room temperature. The resin is then washed 
with NMP, MeOH, THF and DCM. 

For the removal of the product, the resin is shaken with 12 ml of TFA/DCM for 1 h 
and filtered off, and the filtrate is concentrated in vacuo. The crude product IL5 is 
reacted further in the coupling reactions. 

116 3-r4-f3-Propvlaminocaiftonvlamm^ acid 

NH 2 

HCL / = \ / = \ 




NH 2 

H(X 



m 



10 



25 
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1.2 g of polystyrene Wang resin (loading 1.08 mmol/g) are swollen in DMF. The 
solvent is filtered off with suction and a solution of 1.1 g of (2S)-3-(4-bromophenyl>- 
2-{9-fluorenylmethoxycarbonylamino)-propionic acid (for the synthesis of IL6.b) in 
2 ml of DMF is added. After shaking at room temperature for 15 min, the suspension 
is treated with 350 jil of pyridine and 540 mg of 2,6-dichlorobenzoyl chloride. It is 
shaken overnight at room temperature. The resin is then washed with DMF, MeOH 
and DCM. 

The resin is suspended in 7000 fil of xylene, treated with 1080 mg of 3- 
nitrobenzeneboronic acid and a solution of 1370 mg of sodium carbonate in 6000 pi 
of water and shaken at room temperature for 5 min. 230 mg of bis-(triphenyl- 
phosphine)-palladium(II) chloride and 170 mg of triphenylphosphine are then added 
and the mixture is stirred at 85°C overnight. The resin is then washed with 
THF/water 1:1, 0.25 M aqueous hydrochloric acid, water, DMF, MeOH, THF and 
15 DCM. The resin is treated with a solution of 540 mg of tin(II) chloride dihydrate in 
12 ml of NMP and shaken overnight at room temperature. The resin is then washed 
with NMP, MeOH, THF and DCM. 



□ The resin is treated with a solution of 570 ^1 of DIEA in 13 ml of THF/DCM 1:1 and 

20 a solution of 3130 mg of 4-nitrophenylchlorofonnic acid ester in 13 ml of THF/DCM 
1:1. After shaking at room temperature for 45 min, it is washed with THF and DMF 
and a solution of 1.1 g of propylamine and 3.16 ml of DIEA in 24 ml of NMP is 
added. After shaking for 10 h, the resin is washed with DMF, MeOH, THF and 
DCM. 



For the removal of the product, the resin is shaken for for 1 h with 10 ml of 
TFA/DCM and filtered off; and the filtrate is concentrated in vacuo. The crude 
product II.6 is reacted further in the coupling reactions. 
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II. 7 3-r3-(3-(Bermmidazol-2-vl-aminocar^ 

amidol«3-(3-aipino-phenyl)-propionic acid 



o 

HO 




1.2 g of polystyrene Wang resin (loading 1.08 mmol/g) are swollen in DMF. The 
solvent is filtered off with suction and a solution of 841 mg of (3R,S)-3-fluorenyl- 

motVirtV^p/^oFlinniflfiTnttirk 1 / 1 -r> ■! 4~m »-»V» art ■» t-1 \ mmninrtio A ( nminr» T'A^nOnA i-r"i 

UlVUlUAjr V^tAJL WTXXJT XCAAXXXXJ.VS - ~' _ y^ _ XJJ.VX V^^AX^AX^ A^ _ J>A \^ l-TXVXXX »^ UV1U ^UJJULUIU UV1U i^^Vllty AJLA 

15 ml of DMF are added. After shaking at room temperature for 15 min, the 
suspension is treated with 350 ul of pyridine and 540 mg of 2,6-dichlorobenzoyl 
chloride. It is shaken overnight at room temperature. The resin is then washed with 
DMF, MeOH and DCM. 

The resin is treated with 15 ml of a 20% strength piped dine solution in DMF and 
shaken at room temperature for 10 min. It is then washed 3 times with DMF and 
15 ml of a 20% strength piperidine solution in DMF are added again. After shaking 
for 20 min, it is washed with DMF and THF. The resin is treated with a solution of 
450 ul of DIEA in 500 ul of THF and a solution of 430 mg of 3-bromobenzene- 
sulphonyl chloride (sulphonylating reagent) in 500 ul of THF. It is shaken overnight 
at room temperature. The resin is then washed with DMF, MeOH and THF. 



The resin is suspended in 9000 ul of xylene, treated with 1250 mg of 3- 
aminobenzeneboronic acid monohydrate and a solution of 1940 mg of sodium 
carbonate in 9000 ul of water and shaken at room temperature for 5 min. 200 mg of 
bis^triphenylphosphine)-palladium(II) chloride and 150 mg of triphenylphosphine 
are then added and the mixture is stirred at 85 °C overnight The resin is then washed 
with THF/water 1:1, 0.25 M aqueous hydrochloric acid, water, DMF, MeOH, THF 
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10 



15 



««> 12 ml of TFA/DCM for 1 h and filtered 
vacuo. 

v i „nrf reduced to the target product using 

out on silica gel os.ng d.chloromtfhan ^ 

(15 :4:0.4). fTLC: fr—M*-"*- — ^ ^ * 

MS:m/e-571(M+H)n. 

an>ido^y^^ 



20 




25 



, ,iv to H 7 using 4-bromosulphonyl chloride as 
Theprepa^oniscarnedoutanalogouslyton^ fc 



(15:2:0.2). 
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[TLC: (dichloromethane/methanol/ammonia (17% strength) (15:6:0.6); 1^= 033]. 
[FAB-MS: m/e = 571 (M+H)*]. 

II. 9: 2- r3-Q-<Berizimidazol-2-vl-anun^ 
amido1-3-(4-amino-phenvO-propiorac acid 




The preparation is carried out analogously to compound II. 7 using 4-nitro-Phe(Fmoc) 
as an amino acid reagent Chromatographic purification of the target product is 
carried out on silica gel using dicriloromethane/methanol/ammonia (17% strength) 
(15:2:0.2). 

[TLC: (dichloromethane/methanol/ammonia (17% strength) (15:4:0.5); 1^= 0.25]. 
[FAB-MS: m/e = 571 (M+H)*]. 

II. 1 0 2-[3-f3-fBeiiziirddazol-2-vl-aminocarbonvlaminoVphenvlV6-meth^ 
sulphonarrudol-3-(4-amino-phenvlVpropionic acid 




The preparation is carried out analogously to IL9 using 5-bromo-2-methoxy- 
benzenesulphonyl chloride as a sulphonvlatine reaeent 
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Chromatographic purification of the target product is carried out on silica gel using 
dichloromethane/methanol/arnrnonia (17% strength) (15:4:0.4). 

[TLC: (acetonitrile/water/glacial acetic acid (10:1:0.1); = 0.46]. [MALDI-MS: m/e = 
601 (M+H)*]. 

Compound n . 1 1 2>f 4^3"(Benzimidazol-2-vl-arriinocarbonvl amino Vphenvl V 
phenvlsulphonamido1-3-f4-amino~phenvlVproDionic acid 



The preparation is carried out analogously to IL8 using 4-bromobenzenesulphonyl 
chloride as a sulphonylating reagent. 

Chromatographic purification of the target product is carried out on silica gel using 
dichloromethane/methanol/ammonia (17% strength) (15:2:0.2 -> 15:4:0.4). 
[TLC: (acetonitrile/water/glacial acetic acid (10:1:0.1); R,= 0.64]. [FAB-MS: m/e = 
571 (M+H)*]. 



H 2 N 
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11.12 3-(4- Ammobei\zenesulphonvlarnino)-3-f 34propvlaminocart>onvlamino-phcnvl 
sulphonvlamino)-phenvl1-propionic acid 

NH, 



1.2 g of polystyrene Wang resin (loading i.OS mmoi/'g) are swoiien in DMF. The 
solvent is filtered off with suction and a solution of 841 mg of (3R,S)-3-(9-fluorenyl- 
methoxycarbonylamino)-3-(3-riitrophenyl)-propionic acid (amino acid reagent, 
prepared by protecting the free amino function of 3-amino-3-(3-nitrophenylpropionic 
acid with FMCO in a conventional and known manner) in 1 5 ml of DMF is added. 
After shaking at room temperature for 15 min, the suspension is treated with 350 jil 
of pyridine and 540 mg of 2,6-dichlorobenzoyl chloride. It is shaken overnight at 
room temperature. The resin is then washed with DMF, MeOH and DCM. 

The resin is treated with a solution of 5400 mg of un(H) chloride dihydrate in 12 ml 
of NMP and shaken overnight at room temperature. The resin is then washed with 
NMP, MeOH, THF and DCM. 

The resin is treated with a solution of 450 ul of DIEA in 500 ul of THF and a 
solution of 430 mg of 3-nitrobenzenesulphonyl chloride in 500 ul of THF. It is 
shaken overnight at room temperature. The resin is then washed with DMF, MeOH 




'2 



HO' 



and THF. 
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The resin is treated with a solution of 5400 mg of tin(II) chloride dihydrate in 12 ml 
of NMP and shaken overnight at room temperature. The resin is then washed with 
NMP, MeOH, THF and DCM. 



5 The resin is treated with a solution of 500 jil of DIEA in 12 ml of THF/DCM 1 : 1 and 
a solution of 2757 mg of 4-nitrophenylchlorofomiic acid ester in 12 ml of THF/DCM 
1:1. After shaking at room temperature for 45 min, it is washed with THF and DMF 
and a solution of 943 mg of propylamine and 2780 [i\ of DEEA in 20 ml of NMP is 
added. After shaking for 10 h, the resin is washed with DMF, MeOH, THF and 
10 DCM. 

The resin is treated with a solution of 450 \il of DIEA in 500 nl of THF and a 
solution of 430 mg of 4-nitrobenzenesulphonyl chloride in 500 pi of THF. It is 
Sj shaken overnight at room temperature. The resin is then washed with DMF, MeOH 

^ 15 and THF. 

□ 



!3 

5 



The resin is treated with a solution of 5400 mg of tin(II) chloride dihydrate in 12 ml 
of NMP and shaken overnight at room temperature. The resin is then washed with 
C} NMP, MeOH, THF and DCM. 

20 

For the removal of the product, the resin is shaken for 1 h with 12 ml of TFA/DCM 
and filtered off, and the filtrate is concentrated in vacuo. 

ILL? 3-Ajmino-3-r3-(propvlammocait>on^ 

25 propionic acid 



O NhL (^^\ O 
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1.2 g of polystyrene Wang resin Goading 1.08 mmol/g) are swollen in DMF. The 
solvent is filtered off with suction and a solution of 841 mg of (3R,S)-3-(9-fluorenyl- 
methoxyc^onylamino)-3-(3-nitrophenyl)>propionic acid (amino acid reagent) in 
15 ml of DMF arc added. After shaking at room temperature for 15 mm, the 
suspension is treated with 350 M l of pyridine and 540 mg of 2,6-dichlorobenzoyl 
chJonde. It is shaken overnight at room temperature. The resin is then washed with 
DMF, MeOH and DCM. 

The resin is treated with a solution of 5400 mg of tin(II) chloride dihydrate in 12 ml 
of NMP and shaken overnight at room temperature. The resin is then washed with 
NMP, MeOH, THF and DCM. 

The resin is treated with a solution of 450 ul of DIEA in 500 \i\ of THF and a 
solution of 430 mg of 3-nitrobenzenesulphonyl chloride in 500 ul of THF. It is 
shaken overnight at room temperature. The resin is then washed with DMF, MeOH 
and THF. 

The resin is treated with a solution of 5400 mg of tin(II) chloride dihydrate in 12 ml 
of NMP and shaken overnight at room temperature. The resin is then treated with 
NMP, MeOH, THF and DCM. 

The resin is treated with a solution of 500 ul of DIEA in 12 ml of THF/DCM 1:1 and 
a solution of 2757 mg of 4-rutrophenyIcmoroformic acid ester in 12 ml of THF/DCM 
1:1. After shaking at room temperature for 45 min, it is washed with THF and DMF 
and a solution of 943 mg of propylamine and 2780 pi of DIEA in 20 ml of NMP is 
added. After shaking for 10 h, the resin is washed with DMF, MeOH, THF and 
DCM. 



For the removal of the product, the resin is shaken for 1 h with 12 ml of TFA/DCM 
and filtered off, and the filtrate is concentrated in vacuo. 
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— 3-(4-Aminoberizeneam in^ 
arninoVph envll-propionic acid trifluoroacetic acid 




lOOmg (0.165mmol) of the compound II. 1 are stirred with 1 equivalent of 4- 
nitrophenyl isocyanate for 3 h in 10 ml of DMF. The mixture is concentrated, and the 
residue is taken up in dichloromethane and precipitated using pentane. The 
intermediate a (106 mg; 83%) is dried. 

120 mg (0.156 mmol) of the intermediate a are dissolved in methanol and 
hydrogenated over palladium/carbon. The catalyst is separated off; the solution is 
concentrated and the residue is lyophilized from dioxane/water (86 mg; 75% of 
intermediate b). 

76 mg (0.1027 mmol) of the intermediate b are taken up in methanol and treated with 
154 jil (3 eq.) of a 2M lithium hydroxide solution. After 6 h, a further 51 pi of the 
lithium hydroxide solution are added and the mixture is stirred for 2 days. It is 
concentrated, precipitated from dichloromethane using ether and intermediate c is 
thus obtained. 

10 mg of the precipitated intermediate c are then taken up in 4 ml of dichloromethane 
and treated with 0.5 ml of trifluoroacetic acid. After 1.5 h, the mixture is 
concentrated and the residue is precipitated from dichloromethane/methanol using 
ether. 3 mg (30%) of the target compound are obtained. 
[ESI-MS: m/e = 512 (M+H)*]. 



LeA33 861 




- 156 - 

Compound II. 15 2-(3-Aminobenzenesulphonvlamino)-3-{4-f3-propylaminocarboDvl~ 
aminoVphenvn-phcnv n } -propionic acid 




1.2 g of polystyrene Wang resin (loading 1.08 mmol/g) are swollen in DMF. The 
solvent is filtered off with suction and a solution of LI g of (2R,S>3-(4-bromo- 
phenyl)-2-(9-fluorenylmeAoxycarbonylarnino)-propionic acid in 2 ml of DMF is 
added. After shaking at room temperature for 15 min, the suspension is treated with 
350 ul of pyridine and 540 mg of 2,6-dichlorobenzoyI chloride. It is shaken at room 
temperature overnight The resin is then washed with DMF, MeOH and DCM. 

The resin is suspended in 7000 pi of xylene, treated with 1080 mg of 3-nitro- 
benzeneboronic acid and a solution of 1370 mg of sodium carbonate in 6000 pi of 
water and shaken at room temperature for 5 min. 230 mg of bis-(triphenyl- 
phosphine)-palladium(II) chloride and 170 mg of triphenylphosphine are then added 
and the mixture is stirred overnight at 85°C. The resin is then washed with 
THF/water 1:1, 0.25 M aqueous hydrochloric acid, water, DMF, MeOH, THF and 
DCM. The resin is treated with a solution of 540 mg of tin(II) chloride dihydrate in 
12 ml of NMP and shaken overnight at room temperature. The resin is then washed 
with NMP, MeOH, THF and DCM. 



The resin is treated with a solution of 570 pi of DIEA in 13 ml of THF/DCM 1:1 and 
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After shaking at room temperature for 45 min, it is washed with THF and DMF 
a solution of 1.1 g of propylamine and 3.16 ml of DIEA in 24 ml of NMP is 
sd. After shaking for 1 0 hours, the resin is washed with DMF, MeOH, THF and 



The resin is treated with a solution of 590 ul of DIEA in 4.5 ml of THF and a 
solution of 997 mg of 3-nitrobenzenesulphonyl chloride in 4.5 ml of THF. It is 
shaken overnight at room temperature. The resin is then washed with DMF, MeOH 



For the removal of the product, the resin is shaken with 10 ml of TFA/DCM for 1 h 
and filtered off, and the filtrate is concentrated in vacuo. 

*L±£ 3-(4-AminophenYlaminocarbonvlam inoV3-r3-rpropv]aminocarbonvlamino- 

phenvl-su lphonvlaminoVDhenvn-propionicacid 



70 mg (0.1 66 mmol) of the compound E.13 are stirred with 54 mg (2eq) of 4- 
nitrophenyl isocyanate for 1 h in 1 0 ml of DMF. The mixture is concentrated and the 
residue is purified by flash chromatography on silica gel using dichloro- 
methane/methanol/ammonia 17% strength (15:2:0.2). After precipitation from 
dichloromethane/methanol using ether, the intermediate a (29 mg; 30%) is obtained. 



DCM. 



and THF. 
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This is dissolved in methanol and hydrogenated over palladium/carbon. The catalyst 
is separated off, the solution is concentrated and the residue is lyophilized from 
dioxane/water. 1 8 mg (74%) of the target compound are obtained. 

5 Compound 11.17 343'r3-reenzimida2ol-2-vl~aminocarbonvlaminoVphenvl)-phenvl- 
suIphonamido1-3-(4-anunophenyiypropionic acid 



J i 

131 



15 




3 JL A. ^ 

Q1 H(T ^^>| 




FU 10 The preparation is carried out analogously to TT.7 using (3K ) S)-3-(9-fluorenyl- 
H m-' - y acid reagent- The 

oi tin(li> chloride dihydrate in 12 ml 
^ of NMP and shaken overnight at room temperature. The resin is then washed with 

Q NMP, MeOH, THF and DCM. 



For the removal of the product, the resin is shaken with 10 ml of TFA/DCM for 1 h 
and filtered off, and the filtrate is concentrated in vacuo. 
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Conjugates 



1. Conjugates with linkage via the carboxyl function of the non-peptide integrin 
ligands 

Example 1.1 



50 mg (0.07 mmol) of starting material 1.12 and 27 mg (0.07 mmol) of starting 
material II.2 are initially introduced into 10 ml of DMF and treated with 46 ul of 
Hunig's base. 19 mg (0.1 mmol) of N^myl-NHdimemylarm^opropyl)-carbodiiinide 
hydrochloride and 14 mg (0.1 mmol) of hydroxybenzotriazole are added and the 
mixture is stirred overnight. A further 14 mg of N-emyl-N , <dimemylaminopropyl)- 
carbodiimide hydrochloride are then added with cooling and the mixture is left in an 
ultrasonic bath for 4 h. It is concentrated, and the residue is stirred with water and 
filtered off. It is purified by flash chromatograpy on silica gel using 
dicWoromethane/methanoL^ammonia (17% strength) (15:3:0.3 -> 15:8:0.8). After the 
isolation of the product, this is precipitated from dichlorometriane/ methanol using 
diethyl ether. 22 mg (29%) of the target product are obtained. 



O 




[TLC: (acetonitrile/water/glacial acetic acid (5:1:0.2); 1^ = 0.46]; 
[FAB-MS: m/e = 1076 (M+H)*]. 
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Example 1.2 



O 




75 mg (0.096 mmol) of starting material 1.2 and 37 mg (0.096 ramol) of starting 
material IT.2 are initially introduced into 5 ml of DMF and treated with 65 ul of 
Hunig's base. 28 mg (1.5 eq) of N-Ethyl-NXdimethylamm^ 

hydrochloride and 20 mg (1.5 eq) of hydroxybenzotriazole are added and the mixture 
is stirred for 2 h. A further 14 mg of N-ethyl-N T -(dimethylaininopropyl)-cartK)dhmide 
hydrochloride are then added and the mixture is stirred overnight. It is concentrated 
and the product is precipitated from dichloromethane using diethyl ether. This 
purification operation is repeated twice. 48 mg (48%) are obtained 
[TLC: (acetonitrile/water/glacial acetic acid (5: 1 :0.2); R, = 0.5]. 

40 mg (0.039 mmol) of the intermediate are dissolved in 1 0ml of dioxane/water 1 : 1 and 
hydrogenated over palladium-carbon using hydrogen. The catalyst is filtered off and 
the filtered solution is lyophilized. 35 mg (95%) of the target product are obtained. 
[TLC: (acetonitrile/water/glacial acetic acid (5:1:0.2); R, = 0.25]. [FAB-MS: m/e = 942 




2. Conjugates with linkage via the guanidinc mimic function 
Example 2.1 

O 




HCI 



A solution of 50 mg (0.11 mmol) of the starting material IL3 in 5 ml of 
dioxane/water 1 :1 is treated with 1 1.7ul of thiophosgene (1.4 eq.) with stirring. After 
20 min, the mixture is treated with 112 ul of emyldiisopropylarnine, stirred at room 
temperature for a further 5 min and then concentrated in vacuo. The residue is then 
taken up in 5 ml of DMF and 99 mg (1 eq) of starting material 1.4 and 37 ul of 
Hunig's base are added and the mixture is stirred at room temperature for 1 h. It is 
then concentrated in vacuo, and the residue is taken up in dichloro-methane/methanol 
and precipitated using diethyl ether. It is purified by flash chromatography on silica 
gel using aUcMoromethane/methm (17% strength) (15:2:0.2). 58 mg (45%) 

of the intermediate are obtained. 

[TLC: (acetonitrile/water/glacial acetic acid (5:1 :0.2); R, = 0.67]. 

53 mg (0.045mmol) of this Fmoc-protected intermediate are deprotected using 
250 ul of piperidine in 5 ml of DMF. After precipitating twice from dichloro- 
methane/methanol using diethyl ether, the target product is obtained, which is then 
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taken up in dioxane/water and converted into the hydrochloride using one equivalent 
of a 0.1 M HC1 solution. The solution which remains is lyophilized. 35 mg (79%) of 
the target product are obtained. 

[TLC: (acetonitrile/water/glacial acetic acid (5:1:0.2); 0.35]. [FAB-MS: m/e = 959 
(M+H)1. 

Example 2.2 




A solution of 50 mg (0.11 mmol) of the starting material IL3 in 5 ml of 
dioxane/water 1 : 1 is treated with 1 1 .7 ul of thiophosgene (1 .4 eq.) with stirring. After 
20 min, the mixture is treated with 112 \i\ of ethyldiisopropylamine, stirred for a 
further 5 min at room temperature and then concentrated in vacuo. It is then taken up 
in 10 ml of DMF and 75 mg (1 eq) of starting material 1.5 and 37 jal of Hunig's base 
are added and the mixture is stirred at room temperature for 2 hu It is then 
concentrated in vacuo, and the residue is taken up in dichloromethane/methanol and 
precipitated using diethyl ether. The residue is stirred with water. It is filtered off 
with suction and, after drying in a high vacuum, 68 mg (65%) of the target product are 
obtained 

fT AR-MS- m V fM+HVl 
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Example 23 

O 




A solution of 80 mg (0. 1 68 mmol) of the starting material II.4 in 10 ml of 
dioxane/water 1:1 is treated with 18 ^1 of thiophosgene (1.4 eq.) with stirring. After 
30 min, the mixture is treated with 115 jal of ethyldiisopropylamine, stirred for a 
further 5 min at room temperature and then concentrated in vacuo. It is then taken up 
in 10 ml of DMF and 136 mg (1 eq) of starting material L3 and 57 ul of Hunig's base 
are added and the mixture is stirred overnight at room temperature. It is then 
concentrated in vacuo and the residue is stirred with water. It is filtered off with 
suction and, after drying in a high vacuum, purified by flash chromatography on 
silica gel using dicMoromethane/mem^ol/ammonia (17% strength) (15:2:0.2). The 
corresponding fractions are isolated, taken up in dioxane/water and, after lyo- 
philization, 75 mg (4 1 %) of the target product are obtained. 

[TLC: (acetonitrile/water/glacial acetic acid (5:1:0.2); 1^=0.6]. [FAB-MS: m/e= 1102 
(M+H)1. 
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A solution of 100 mg (0.212 mmol) of the starting material II.5 in 10 ml of 
dioxane/water 1:1 is treated with 23 ul of thiophosgene (1.4 eq.) with stirring. After 
30 mir * propylamine, stirred for a 

ao. It is then taken up 

in 20 ml of DMF and 172 mg (1 eq) of starting material 1.3 and 145 ul of Hunig's 

base are added and the mixture is at room temperature for 4 h. It is then concentrated 

in vacuo and the residue is purified by flash chromatography on silica gel using 

dichloromethane^memanoVammonia (17% strength) (15:2:0.2). The corresponding 

fractions are isolated and 87 mg (37%) of the target product are obtained. 

[TLC: (dichloromethane/methanol/ammonia (17% strength) (15:3:0.3); R, = 0.2]. [ESI- 

MS:nVe=1097(M+H) + ]. 




Example 2.5 



O 




This product is prepared in analogy to Example 2.4 starting from the starting materials 
1.4 and U.5 with subsequent Fmoc removal. 
Yield: 21% (Fmoc-protected intermediate) 

[TLC: (dicWoromethane/methanol/ammonia (17% strength) (15:3:0.3); = 028], 
Yield: 69% (final stage) [TLC: (dichloromethane/methanol/ammonia (17% strength) 
(15:3:0.3); = 0.39]. [FAB-MS: rn/e = 1088 (M+H)*]. 

General comments on Examples 2.6.-2. J 4: 

All retention times are indicated in minutes and were determined by HPLC on an RP 
column (Eurospher 100, CI 8, ID 4mm) by UV absorption. An eluent mixture of 
0.1% strength acetonitrile/ water was used with the following method: 0 min. = 10% 
acetonitrile, 13 min. = 80% acetonitrile, 15 min. = 80% acetonitrile, 17 min. = 10% 
acetonitrile. 

The mass determinations were carried out by HPLC-MS using the electron spray 
ionization (ESI) method. 




120 mg of polystyrene Wang resin (loading 1.08 mmol/g) are swollen in DMF. The 
solvent is filtered off with suction and a solution of HOmg of (2S)-3-(4- 
bromophenyl)-2-(9-fluorenylmethoxycarbonylarnino)-propionic acid in 1.5 ml of 
DMF is added. After shaking at room temperature for 15 min, the suspension is 
treated with 35 ul of pyridine and 54 mg of 2,6-dichlorobenzoyl chloride. It is shaken 
overnight at room temperature. The resin is then washed with DMF, MeOH and 
DCM. 

The resin is treated with 2 ml of a 20% strength piperidine solution in DMF and 
shaken at room temperature for 10 min. It is then washed 3 times with DMF and 2 ml 
of a 20% strength piperidine solution in DMF are added again. After shaking for 
20 min, it is washed with DMF and THF. The resin is treated with a solution of 
120 ul of DIEA in I ml of THF and a solution of 175 mg of 2,4,6-<S)-camphor-10- 
yl- sulphonyl chloride in 1 ml of THF. The mixture is shaken overnight at room 
temperature. The resin is then washed with DMF, MeOH and THF. 
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The resin is suspended in 700^1 of xylene, treated with 108 mg of 3-nitro- 
benzeneboronic acid and a solution of 137 mg of sodium carbonate in 600 p.1 of 
water and shaken at room temperature for 5 min. 23 mg of bis-(triphenylphosphine)- 
palladium(ll) chloride and 1 7 mg triphenylphosphine are then added and the mixture 
is stirred at 85°C overnight. The resin is then washed with THF/water 1:1, 0.25 M 
aqueous hydrochloric acid, water, DMF, MeOH, THF and DCM The resin is treated 
with a solution of 540 mg of tin(H) chloride dihydrate in 1.2 ml of NMP and shaken 
overnight at room temperature. The resin is then washed with NMP, MeOH, THF 
and DCM. 

The resin is treated with a solution of 57 jil of DIEA in 1.3 ml of THF/DCM 1:1 and 
a solution of 313 mg of 4-nitrophenylchloroformic acid ester in 1.3 ml of THF/DCM 
1:1. After shaking at room temperature for 45 min, it is washed with THF and DMF 
and a solution of 260 mg of starting material 1.4 (amine reagent) and 135 p.1 of DIEA 
in 800 nl of NMP is added. After shaking for 10 h, the resin is washed with DMF, 
MeOH, THF and DCM. For the removal of the product, the resin is shaken for 1 h 
with 2 ml of TFA/DCM and filtered of£ the filtrate is concentrated in vacuo and the 
residue is purified on silica gel. 19 mg of the title compound are obtained. 
ESI: 1294. R, = 13.2 
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Example 2.7 



•I'S 

m 





a 



m 



5 This product is prepared in analogy to Example 2.6 using starting material 1.3 as an 
amine reagent 
ESI: 1081,1^=9.5 

Example 2.8 



HO 



10 
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This product is prepared in analogy to Example 2.6 using starting material 1. 1 as an 
amine reagent 
ESI: 944, R = 11.5 



Example 2.9 




120 mg of polystyrene Wang resin (loading 1.08 mmol/g) are swollen in DMF. The 
solvent is filtered off with suction and a solution of 90 mg of (3R,S)-3-(9-fluorenyl- 
methoxycarbonylamino)-3 -phenyl -propionic acid (amino acid reagent) in 1.5 ml of 
DMF is added. After shaking at room temperature for 15 min ; the suspension is 
treated with 35 \il of pyridine and 54 mg of 2,6-dichlorobenzoyl chloride. It is shaken 
overnight at room temperature. The resin is then washed with DMF, MeOH and 
DCM. 

The resin is treated with 1.5 ml of a 20% strength piperidine solution in DMF and 
shaken at room temperature for 10 min It is then washed 3 times with DMF and 
1 .5 ml of a 20% strength piperidine solution in DMF is added again. After shaking 
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for 20 min, it is washed with DMF and THF. The resin is treated with a solution of 
45 ul of DIEA in 500 ul of THF and a solution of 43 mg of 3-bromobenzene- 
sulphonyl chloride (sulphonyl ating reagent) in 500 ul of THF. It is shaken overnight 
at room temperature. The resin is then washed with DMF, MeOH and THF. 

The resin is suspended in 700 ul of xylene, treated with 108 mg of 3-nitro- 
benzeneboronic acid and a solution of 137 mg of sodium carbonate in 600 ul of 
water and shaken at room temperature for 5 min. 23 mg of bis-(triphenylphosphine)- 
palladium(n) chloride and 17 mg of triphenylphosphine are then added and the 
mixture is stirred at 85°C overnight. The resin is then washed with THF/water 1:1, 
0.25 M aqueous hydrochloric acid, waier, DMF, MeOH, THF and DCM. The resin is 
treated with a solution of 540 mg of tin(II) chloride dihydrate in 1.2 ml of NMP and 
shaken overnight at room temperature. The resin is then washed with NMP, MeOH, 
THF and DCM. 

The resin is treated with a solution of 57 ul of DIEA in 1.3 ml of THF/DCM 1:1 and 
a solution of 313 mg of 4-nitrophenylchloroformic acid ester in 1,3 ml of THF/DCM 
1:1. After shaking at room temperature for 45 min, it is washed with THF and DMF 
and a solution of 260 mg of starting material L4 (amine reagent) and 135 ul of DIEA 
in 800 fxl of NMP is added. After shaking for 10 h, the resin is washed with DMF, 
MeOH, THF and DCM. For the removal of the product, the resin is shaken with 2 ml 
of TFA/DCM for 1 h and filtered off, the filtrate is concentrated in vacuo and the 
residue is purified on silica gel. 1 8 mg of the title compound are obtained. 
ESI: 1220.1^= 12.6. 




This product is prepared in analogy to Example 2.9 using starting material 1.3 as the 
amine reagent. 
ESI: 1007.1^=9.2. 

Example 2.11 

o 




This product is prepared in analogy to Example 2.9 using 4-bromobenzenesulphonyl 
chloride as a sulphonylating reagent and starting material L3 as an amine reagent. 
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ESI: 1007. R = 9.0. 
Example 2.12 




This product is y> . t ... ^bromobenzenesulphonyl 
chloride as a sulphonylating reagent and starting niai.. . . mi amine reagent. 
ESI: 870. R» 10.6. 

Example 2.13 




This product is prepared in analogy to Example 2.9 using starring material 1.1 as the 
amine reagent. 
ESI: 870. R = 10.9 




This product is prepared in analogy to Example 2.9 using 4-bromobenzenesnlphonyl 
chloride as a sulphonylating reagent and starting material 1.4 as an amine reagent. 
ESI: 1220. R = 12.5 
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3. Conjugates wit h linkage via the side chain of the non-peptide integrin llgand 
Example 3.1 




300 mg (0.5 nimol) of starting material II. 1 are stirred with 80 of pyridine and 
166 mg (1.5 eq) of m-nitrobenzenesulphonyl chloride overnight in 10 ml of dichloro- 
methane. A further 200 ml of dichloromethane and 200 ml of water are added and the 
mixture is shaken thoroughly. The organic phase is collected and concentrated, and 
the residue is chromatographed on silica gel using dichloro-methane/methanol 99:1. 
After drying, 274 mg (70%) of the corresponding nitro-benzenesulphonamide are 
obtained. 

265 mg (0.33 rnrnol) of the nitrobenzenesulphonamide are taken up in 30 ml of 
methanol and hydrogenated over palladium/carbon. After precipitating, the 
corresponding arninobenzenesulphonarnide is obtained. 
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192 mg (0.25 mmol) of the corresponding aminobenzenesulphonamide arc dissolved in 
20 ml of methanol and the solution is stirred overnight with 504 ul (4 eq) of a 2M 
lithium hydroxide solution. It is concentrated, distilled off twice with dichloromethane, 
and, after precipitation from methanol using ether, 180 mg of the corresponding free 
carboxylic acid are obtained 

180mg (0.25 mmol) of this free carboxylic acid are dissolved in 15 ml of 
dioxane/water (1:1) and treated with 38.5 ul of thiophosgene. After stirring at room 
temperature for 15 min, 172 ul (4 eq) of Hunig's base are added, and the mixture is 
stirred for a further 10 min and then concentrated. The residue is taken up in 
dichloromethane, redistilled twice and then precipitated from dichloromethane using 
ether. 208 mg of the corresponding isothiocyanate are obtained as a Hunig's base 
salt. 

The Boc protective group is then removed in dichloromethane using 4 ml of 
trifluoroacetic acid and the unprotected guanidine is precipitated from dichloro- 
methane/methanol using ether. 80 mg of the corresponding guanidine are obtained. 

30 mg (0.037 mmol) of the corresponding guanidine are dissolved in 3 ml of DMF 
and then treated with 24 mg (0.8 eq) of the starting material 1.3 and with 26 ul of 
Hunig's base. After stirring at room temperature for 20 min, the mixture is 
concentrated and the residue is stirred first with dichloromethane and then with 
methanol. Methanol is added until dissolution is complete and the mixture is 
precipitated using ether. 
20 mg (47%) of the target product are obtained. 

[TLC: (acetonitrile/water/glacial acetic acid (5:1:0.2); Rf= 0.19]. [FAB-MS: m/e = 
1159 (M+H)*]. 
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Example 3.2 

O 




The synthesis is carried out analogously to Example 3.1 with the exception that in the 
first step p-nitrobenzenesulphonyl chloride is employed instead of m-nitrobenzene- 
sulphonyl chloride. 

[TLC: (acetonitrile/water/glacial acetic acid (5:1:0.2); R,= 0.18]. [FAB-MS: m/e = 
1159 (M+H)*]. 
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Example 3.3 



O 




The synthesis is carried out analogously to Example 3.1 with the exception that in the 
first step starting material II. 1 is coupled to p-aminobenzoic acid in the presence of 
N-(3niimemylaminopropyl)-N'-emylc^bodiimide hydrochloride/hydroxybenzotri- 
azole according to standard conditions instead of to m-nitro-benzenesulphonyl 
chloride. 

[TLC final product: (dichloromethane/methanol/ammonia (17% strength) (15:6:0.6); 
Rf = 0.25]. [FAB-MS: m/e = 1 123 (M+H)*]. 
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Example 3.4 



O 




The synthesis is carried out analogously to Example 3.2 with the exception that in the 
last reaction step reaction takes place with starting material 1.4 instead of with 
starting material 1.3 and the Fmoc protective group is then detached according to 
standard conditions using piperidine. [TLC final product: (dichloromethane/- 
methanol/ammonia (17% strength) (10:10:1); R,= 0.16]. [FAB-MS: m/e = 1150 
(M+H)a 



LcA33g61 A + 



- 179- 

Example 3.5 

O 




52 mg (0.073 mmol) of the Boc-protected starting material 11.14 (intermediate c) are 
treated with 7.8 ul of thiophosgene in 5 ml of dioxane/water (1 : 1) and the mixture is 
stirred for 30 min. 37 ul of Hunig's base are then added and the mixture is 
concentrated. 

The residue is taken up in dichloromethane and treated with 1 ml of trifluoroacetic 
acid. After 3 h, the mixture is concentrated and the residue is precipitated from 
dichloromethane/methanol using ether. 

The residue obtained is dissolved in DMF as described in Example 3.1 in the last 
stage and then reacted with the starting material L3 in the presence of Hunig's base. 
Yield: 53%. [TLC final product: (dicUoromethane/methanoyammonia (17% strength) 
(15:8:0.8); R, = 0.26]. [FAB-MS: m/e = 1 138 (M+H)*]. 



I* A 33 801 




- 180 - 



Example 3.6 

O 




42 mg (0.074 mmol) of the starting material EL7 are dissolved in dioxane/water and 
treated with 8 ul of thiophosgene. After stirring at room temperature for 15 min, 
38 jil of Hunig's base are added and the mixture is concentrated. 

The mustard oil obtained is taken up in DMF and treated with 48 mg (0.059 mmol) 
of the starting material 1.3 and 38 ul of Hunig's base. After stirring at room 
temperature for 4 h, the mixture is concentrated and the residue is precipitated from 
dichloromethane/methanol using ether. It is purified by flash chromatography on 
silica gel using dichloromethane/methanol/ammoma 17% strength 15:2:0.2. After 
precipitation of the resulting product from dichloromethane/methanol using ether, 
10 mg (14%) of the target product are obtained. 

[TLC final product: (dichloromethane/methanol/ammonia (17% strength) (15:4:0.5); 
R, = 0.251. (TAB-MS: m/e= 1 197 fM+HVl 
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Example 3.7 

O 




Preparation is carried out in analogy to Example 3.6 from the starting materials 11.10 
and 1.3. 

[TLC final product: (dicMoromethane/methanol/ammonia (17% strength) (15:4:0.5); 
Rf = 0.31]. [MALD1-MS: m/e = 1227 (M+H)*]. 




Preparation is carried out in analogy to Example 3.6 from the starting materials IL8 
and 1.3. 

[TLC final product: (dicWoromethane/memanol/ammonia (17% strength) (15:4:0.5); 
Rf = 0.29]. [FAB-MS: m/e = 1 197 (M+H)"]. 




Preparation is carried out in analogy to Example 3.6 from the starting materials EL9 
and 1.3. 

[TLC final product: (dichloromethane/methanoVammonia (17% strength) (15:4:0.5); 
R, = 0.5], [MALDI-MS: m/e = 1 197 (M+H)*]. 
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Example 3.10 

O 




Preparation is carried out in analogy to Example 3.6 from the starting materials 11.15 
and 1.3. 

[TLC final product: (d^cWoromediane/methanol/ammoma (17% strength) (15:3:0.3); 
R, = 0.23]. [FAB-MS: m/e = 1 123 (M+H)^. 
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Example 3.11 




Preparation is carried out in analogy to Example 3.6 from the starting materials II. 1 1 
and 1.3. 

[TLC final product: (dichloromethane/methanol/ammonia (17% strength) (15:4:0.5); 
R, = 0.3 1]. [MALDI-MS: m/e = 1 197 (M+H)*]. 
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Example 3.12 



O 




Preparation is carried out in analogy to Example 3.6 from the starting materials 11.12 
and 1.3. 

[TLC final product (dichloromethane/methanol/ammonia (17% strength) (15:3:0.3); 
= 0.19], [FAB-MS: m/e= 1202 (M+H)*]. 
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Example 3.13 




Preparation is carried out in analogy to Example 3.6 from the starting materials 11.16 
and 1.3. 

[TLC final product: (dichloromethane/methanol/ammonia (17% strength) (15:4:0.5); 
R* = 0.36]. [FAB-MS: m/e = 1181 (M+H)*]. 

Example 3.14 
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O 

m 

n 



120 mg polystyrene Wang resin (loading 1.08 mmol/g) are swollen in DMF. The 
solvent is filtered off with suction and a solution of 110 mg of (2R,S)-3-(4-bromo- 
phenyl)-2-(9-fluorenylmethoxycart>onylamino)-propionic acid in 1.5 ml of DMF is 
added. After shaking at room temperature for 1 5 min, the suspension is treated with 
5 35 ul of pyridine and 54 mg of 2,6-dichlorobenzoyl chloride. It is shaken overnight 
at room temperature. The resin is then washed with DMF, MeOH and DCM. 

The resin is suspended in 700 of xylene, treated with 108 mg of 3 -nitrobenzene- 
bo ronic acid and a solution of 137 mg of sodium carbonate in 600 fil of water and 
10 shaken at room temperature for 5 min. 23 mg of bis-(triphenylphosphine)- 
panaaium(ii) cnionae anu i / mg ui uipiiciiyipuu^jjiLiiic aic uj^h auu^u oaiv* mv 



mixture is stirred at 85°C overnight. The resin is then washed with THF/water 1:1, 
0.25 M aqueous hydrochloric acid, water, DMF, MeOH, THF and DCM. The resin is 
s ] treated with a solution of 540 mg of tin(II) chloride dihydrate in 1.2 ml of NMP and 

15 shaken overnight at room temperature. The resin is then washed with NMP, MeOH, 

THF and DCM. 



The resin is treated with a solution of 57 ul of DIEA in 1.3 ml of THF/DCM 1:1 and 
a solution of 313 mg of 4-nitrophenylchlorofonnic acid ester in 1.3 ml of THF/DCM 
20 1:1. After shaking at room temperature for 45 min, it is washed with THF and DMF 
and a solution of 107 mg of propylamine and 316 ^1 of DEEA in 2.4 ml NMP is 
added. After shaking for 10 h, the resin is washed with DMF, MeOH, THF and 
DCM. 



25 The resin is treated with a solution of 57 ul of DIEA in 1 .3 ml of THF/DCM 1 : 1 and 
a solution of 313 mg of 4-nitrophenylchloroformic acid ester in 1.3 ml of THF/DCM 
1:1. After shaking at room temperature for 45 min, it is washed with THF and DMF 
and a solution of 260 mg of starting material 1.4 (amine reagent) and 135 |il of DIEA 
in 800 [i\ of NMP is added. After shaking for 10 h, the resin is washed with DMF, 

30 MeOH, THF and DCM. 
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For the removal of the product, the resin is shaken with 2 ml of TFA/DCM for 1 h 
and filtered off, the filtrate is concentrated in vacuo and the residue is purified on 
silica gel. 1 8 mg of the title compound are obtained. 
ESI: 815, R = 10.0 and 10.6 

Example 3.15 



32 mg (0.088 mmol) of 9-aminocamptothecin ([prepared according to Wani et al. 
(J.Med.Chem. 29 (1986), 2358)] are dissolved in 6 ml of dioxane/water and treated 
with 9.5 of thiophosgene. After stirring at room temperature for 20 min, 45 jil of 
Hunig's base are added, and the mixture is briefly stirred and then concentrated. 

The mustard oil obtained is taken up in 10 ml of DMF and treated with 30 mg 
(0.088 mmol) of the starting material II.6.a and 30 jil of Hiinig's base. After stirring 
at room temperature for 3 h, the mixture is concentrated and the residue is 
precipitated from dichloromethane/methanol using ether. It is purified by flash 
chromatography on silica gel using dichloromethane/methanol (90:10). After 
precipitation of the resulting product from dichloromethane/methanol using ether, 8 mg 
(12%) of the target product are obtained. 



[TLC final product: acetonitrile/water/glacial acetic acid (10:1:0.1); R, = 0.47]. [FAB- 
MS: m/e = 747 (M+H)^. 




Q 



O 



O 



OH 
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Example 3.16 




The preparation is carried out in analogy to Example 3.15 from the starting materials 
11.13 and 9-aminocamptothecin ([prepared according to Wani et al. (LMed.Chem. 29 
(1986), 2358)] [TLC final product: (dicWoromethane/methanol/ammonia (17% 
strength) (15:4:0.5); R, = 0.38]. [ESI-MS: m/e = 826 (M+H)*]. 

Example 3.17 




First, 200 mg of the starting material II. 1 are dissolved in 10 ml of methanol and 
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overnight. After completion of the reaction, it is concentrated and the product is 
precipitated from dichloromethane/methanol using ether. In addition to the ester 
cleavage, one of the two Boc protective groups is also detached here. The thiourea is 
then prepared from this intermediate and 9-aminocamptothecin ([prepared according 
to Wani et al. (J.Med.Chem. 29 (1986), 2358)] in analogy to Example 3.15. In the 
last step, the remaining Boc group is then detached using trifluoro acetic acid in 
dichloromethane. 

[TLC final product acetonitrile/water/glacial acetic acid (5:1:0.2); 0.5]. [MALDI- 
MS:m/e = 783 (M+H) 4 ]. 

Example 3.18 



O 




First, 200 mg of the starting material II. 1 are dissolved in 10 ml of methanol and 
treated with 825 fxl of a 2M lithium hydroxide solution and the mixture is stirred 
overnight. After completion of the reaction, it is concentrated and the product is 
precipitated from dichloromethane/methanol using ether. In addition to the ester 
cleavage, one of the two Boc protective groups is also detached here (intermediate a). 

60 mg (0.134 mmol) of the starting material 1.1 1 are dissolved in 5 ml of DMF and 
then treated with 31 mg (1.2 eq) of N-(3^mediylaminopropyl)-N'-ethylcarbo- 
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diimidc hydrochloride and 27 mg (1.5 eq) of hydroxybenzotriazole. The mixture is 
stirred at room temperature for 30 min and 64 mg of the intermediate a and 69 ul of 
Hunig's base are then added. After stirring at room temperature for 4 h, the mixture 
is concentrated and the residue is stirred with 5 ml of water. The aqueous phase is 
concentrated and the residue is chromatographed on silica gel (dichloro- 
methane/methanol/ammonia (17% strength) 15:1:0.1 -> 15:2:0.2). The corresponding 
fractions are combined and precipitated from dichloromethane/ methanol using ether 
(intermediate b). 

Yield: 31mg (26%) [TLC of intermediate b: (dicMoromelhane/methanol/ammonia 
(17% strength) (15:4:0.5); 1^= 0.44], 

In the last step, the remaining Boc group is then detached from 30 mg of intermediate 
b using 1 ml of trifluoroacetic acid in 5 ml of dichloromethane. 30 mg (100%) of the 
target compound are obtained. 

[TLC final product acetonitrile/water/glacial acetic acid (5:1:0.2); Rf = 0.45]. [FAB- 
MS: m/e= 808 (M+H)*]. 

Example 3.19 



O 





o 



HN 



F 



O 



OH 



HO 



NH 
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First, 200 mg of the starting material II. 1 are dissolved in 10 ml of methanol and 
treated with 825 ul of a 2M lithium hydroxide solution and the mixture is stirred 
overnight. After completion of the reaction, it is concentrated and the product is 
precipitated from dicWoromethane/methanol using ether. In addition to the ester 
cleavage, one of the two Boc protective groups is also detached here (intermediate a). 

68 mg (0.11 mmol) of the compound starting material 1.6 are dissolved in 5 ml of 
DMF and then treated with 25 mg (1.2 eq) of N<3-dimethylaminopropyl)-N^ 
emylc^rbc>diimide hydrochloride and 22 mg (1.5 eq) of hydroxybenzotriazole. The 
mixture is stirred at room temperature for 30 min and 52 mg of the intermediate a 
and 38 \xl of Hunig's base are then added. After stirring at room temperature for 2 
days, the mixture is concentrated and the residue is precipitated from dichloro- 
methane/methanol using ether. The residue is chromato graphed on silica gel 
(acetonitrile/water/glacial acetic acid (10:1:0.05). The appropriate fractions are 
combined, the solvent is removed by evaporation and the residue is precipitated from 
dichloromethane/methanol using ether (intermediate b). 

Yield: 29 mg (24%) [TLC intermediate b: acetonitrile/water/glacial acetic acid 
(10:1:0.1); 1^=0.25]. 

In the last step, the remaining Boc group is then detached from 25 mg of intermediate 
b using 1 ml of trifluoroacetic acid in 5 ml of dichloromethane. After repeated 
precipitation from dichloromethane/methanol using ether, 1 8 mg (72%) of the target 
compound are obtained. 

[TLC: acetonitrile/water/glacial acetic acid (5:1:0.2); R<.= 0.38] [MALDI-MS: m/e = 
978 (M+HT]. 




125 mg (0.2 mmol) of the compound starting material 1. 11 are dissolved in 5 ml of 
DMF and then treated with 42 mg (0.22 mmol) of N-(3-dimethylaminopropyl)-N'- 
ethylcarbodiimide hydrochloride and 34 mg (0.3 mmol) of N-hydroxysuccinimide. 
The mixture is stirred at room temperature for 2 h and then concentrated and the 
residue is precipitated twice from dichlorom ethane using ether. 

10 mg (0.014 mmol) of the activated intermediate are treated with 5.8 mg of the 
starting material 11.13 and with 4.8 \il (0.028 mmol) of Hunig's base in 4 ml of DMF 
and the mixture is stirred at room temperature for 4 h. It is then concentrated and the 
residue is chromatographed on silica gel (dichloromethane/methanol/ammonia (17% 
strength) 15:2:0.2 -> 15:3:0.3). The appropriate fractions are combined and 
precipitated from dichloromethane/methanol using ether. 

Yield: 6mg (42%) [TLC: dichloromethane/methanol/ammonia (17% strength) 
(15:3:0.3) R, = 0.14] [ESI-MS: m/e = 1035 (M+H)*]. 
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Example 3.21 

O 




O NH O 




The synthesis is carried out analogously to Example 3.20 starting from the carboxy 
starting material 1.8 and the betaine starting material 11.13. 

[TLC: dicMoromethane/methanol/ammonia (17% strength) (15:3:0.3) R f = 0.18] [ESI- 
MS: m/e= 1148 (M+H)*]. 



- 196- 

Example 3.22 

O 




The synthesis is carried out analogously to Example 3.20 starting from the carboxy 
starting material L9 and the betaine starting material 11.13. 
[TLC: dicMoromethane/methanol/ammonia (17% strength) (15:4:0.5) Rf= 0.42] 
[ESI-MS: m/e = 1 134 (M+H)*]. 
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Example 3.23 




The synthesis is carried out analogously to Example 3.20 starting from the carboxy 
starting material L10 and the betaine starting material II. 13. 

[TLC: dicmoromethane/methanoVarnmonia (17% strength) (15:3:0.3); R, = 0.24] [ESI- 
MS:m/e= 1245 (M+H) + ]. 
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P i Ql Og iC^l T ests 
A: tt^Binding test 

a v p 3 from human A3 7 5 cells was purified analogously to a procedure which was 
described by Wong et al. (Molecular Pharmacology, 50, 529-537 (1996)). In each 
case, 10 ul of ol^ (5 ng) in TBS pH 7.6, 2 mM CaCl 2 , 1 mM MgCl 2 , 1% n- 
octylglucopyranoside (Sigma); 10 ul of test substance in TBS pH 7.6, 0.1% DMSO 
and 45 ul of TBS pH 7.6, 2 mM CaCl 2 , 1 mM MgCl 2 , ImM MnCl 2 were incubated at 
room temperature for 1 h In each case, 25 fil of WGA SPA beads (Amersham, 
4 mg/ml) and 10 ul of echistatin (0.1 uCi, Amersham, chloramine-T labelled) were 
then added. After 16 hours at room temperature, the samples were measured in a 
scintillation measuring apparatus (Wallac 1450). The test results are shown in Table 
1 below. 



Le A 33 861 




- 199- 



Table 1 : IC< g values of the binding to the ou ft , receptor [nMI 



Example 


IC^ [nM] 


1.1 


873 


1.2 


679 


2.1 


1450 


2.2 


1500 


2.3 


697 


2.4 


110 | 


2.5 


190 


2.6 


239 


2.7 


86 


2.8 


83 


2.9 


236 


2.10 


101 


2.11 


197 


2.12 


127 


2.13 


97 


2.14 


84 


3.1 


147 I 


3.2 


45 


3.3 


45 


3.4 


65 


3.5 


36 


3.6 


22 


3.7 


111 


3.8 


25 


3.9 


220 


3.10 


154 


3.11 


97 


3.12 


390 


3.13 


14 


3.14 1 


21 


3.15 


61 


3.16 


51 


3.17 


66 


3.18 


79 


3.19 


48 


3.20 


265 


3.21 


549 


3.22 


531 


3.23 


355 
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B: Growth inhibition test for the determination of the cytotoxic properties on 
various tumour cell lines: 

The human large intestine cell lines SW 480 and HT29 (ATCC No. CCL 228 and 
HTB38), the human breast cell lines MDA-MB 231, MCF-7 and BT20 (ATCC No. 
HTB-, 26, 22 and 23) and the mouse melanoma cell line B16F10 (CRL 6475) were 
grown to confluence in Roux dishes in RPMI 1640 medium with addition of 10% 
FCS. They were then trypsinized and taken up in RPMI plus 1 0% FCS to a cell count 
of 50,000 cells or, for B16F10, 20,000 cells per ml. 100 pi of cell suspension/well 
were added to a 96 microwell plate and incubated at 37°C for 1 day in a C0 2 
incubator. A further i 00 pi of RPMI medium and i pi of DMSO wcte then added 
with the test substances. The growth was checked after day 6. For this, 25 pi of MTT 
solution (3-(4,5^imethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) was added 
to each well at a starting concentration of 5 mg/ml of H 2 0. The plate was incubated at 
37°C for 5 hours in a C0 2 incubator. The medium was then aspirated and 100 pi of i- 
propanol/well were added. After shaking with 100 pi of H 2 0 for 30 min, the 
extinction was measured at 595 nm using a Multiplate Reader (BIO-RAD 3550-UV). 

The cytostatic action is indicated in Table 2 as an IC^ value, in each case for the 
individual cell lines. 
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Table 2: IC ^ values of the cytotoxic action on tumour cell lines fnMI 



Example 


SW480 


HT29 


B16F10 


BT20 


MCF7 


MDA-MB 231 


1.1 


200 


120 


— 


150 


90 


100 


1.2 


600 


500 


4000 


100 


60 


20 


2.1 


150 | 


90 


400 


100 


70 


60 


2.2 


500 


300 


— 


400 


300 


300 


1 2.3 


120 


70 


— 


80 


60 


20 


i 2.4 


400 


300 


500 


1500 


800 


400 


| 2.5 


200 


300 


400 


400 


300 


300 


2.6 


3000 


3000 


10000 


9000 


5000 


3000 


| 2.7 


900 


600 


3000 


5000 


800 


900 


I 2.8 


20 


10 


200 


9 


10 


15 


2.9 


1000 


700 


300 


1500 


300 


700 


2.10 


1000 


700 


2000 


1000 


1500 


400 


2.11 


600 


400 


800 


400 


500 


600 


2.12 


20 


9 


20 


8 


10 


10 


2.13 


15 


15 


20 


5 


10 


20 


2.14 


300 


300 


25 


200 


150 


300 


3.1 


1000 


400 


1000 


1000 


800 


500 


3.2 


400 


200 


1000 


200 


200 


200 


3.3 


300 


90 





150 


100 


100 


3.4 


200 


200 


500 


700 


700 


300 


3.5 


200 


150 


900 


500 


150 


150 


3.6 


400 


300 


2000 


1000 


400 


400 


3.7 


400 


200 


800 


600 


400 


300 


3.8 


350 


200 


800 


400 


200 


200 


3.9 


400 


60 


1000 


500 


150 


60 


3.10 


300 


350 


800 


400 


200 


200 


3.11 


600 


300 


600 


500 


250 


400 


3.12 


300 


150 


250 


150 


100 


150 


3.13 


200 


90 


200 


150 


100 


200 


3.14 


150 


100 


200 


100 


80 


150 


3.15 


200 


200 


6000 


2000 


300 


200 


3.16 


500 


100 


i 1000 


700 


300 


1000 


3.17 


800 


600 


5000 


5000 




3000 


3.18 


300 


180 


1000 


900 


600 


500 


3.19 


1500 


500 


6000 


4000 


5000 


2000 
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C. In-vivo inhibition or tumour growth using a nude mouse model 

Material: 

In all in-vivo experiments for investigating the inhibition of tumour growth, athymic 
nude mice (NMRI nu/nu strain) were used. The tumour was developed by serial 
passage in nude mice. The human origin of the tumour was confirmed by 
i so enzymatic and inimunohistochemical methods. 

Experimental set-up: 

The tumour was implanted subcutaneously in both flanks of nu/nu nude mice 6 to 8 

. i . . 1 J TL. 4 4 ♦ r,4 n ^^.A /4«*TN/»msJirirr r\r\ thf* HoilHlinCT tim ft RS SOOIl 3S the 

WCCKi* U1U. lUC U C*d Llll^H l. VTtlO ouutvu, wv^wiu***^ — O ' 

tumours had reached a diameter of 5 - 7 mm. The mice were assigned to the 
treatment group or the control group (5 mice per group having 8-10 assessable 
tumours) by randomization. The individual tumours of the control group all grew 
progressively. 

The size of the tumours was measured in two dimensions by means of a slide gauge. 
The tumour volume, which correlated well with the cell count, was then used for all 
assessments. The volume was calculated according to the formula "length x breadth x 
breadth / 2" ([a x b 2 ] / 2, a and b represent two diameters arranged at right angles). 

The values of the relative tumour volume (RTV) were calculated for each individual 
tumour by dividing the tumour size on day X with the tumour size on day 0 (at the 
time of randomization). The average values of the RTV were then used for the 
further assessment 



The inhibition of the increase of the tumour volume (tumour volume of the test 
group/control group, T/C, in per cent) was the final measured value. 
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Treatment: 

The compounds can be administered with a daily or an intermittent therapy schedule 
through a couple of days either by intraperitoneal, intravenious, oral or subcutaneous 
route. 



The compound of example 3.8 inhibited tumor growth of the subcutaneously 
growing human breast cancer xenograft MX1 with an optimal T/C of 15.9 at a dose 
of 40 mg/kg given on day 1-3 and 14-16. 

P. CSF-induced proliferation of hemopoietic stem cells 

Bone marrow cells are flushed out of the femur of mice. 10 5 cells are incubated in 
McCoy 5A medium (0.3% agar) together with recombinant murine GM-CSF 
(Genzyme; parent cell colony formation) and the substances (Ifr 4 to 100 ng/ml) at 
37°C and 7% C0 2 - 7 days later, the colonies (<50 cells) and clusters (17-50 cells) are 
counted. 

A series of compounds exhibits a drastically reduced toxicity against stem cells in 
vitro compared to camptothecin. 



Example 


IC 50 [ng/ml] 


3.19 


200 


3.20 


100 


3.21 


80 


3.22 


6 


3.23 


6 


3.24 


40 


3.25 


10 


3.5 


20 


3.19 


20 


3.8 


25 


3.13 


40 


3.19 


30 


Camptothecin 


0.3 
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Patent Claims 



1 . Conjugate, comprising 



a) a non-peptide moiety addressing o^fij or 0^5 integrin receptors, 

b) a linking unit which can be cleaved enzymatically or hydrolytically with 
release of the cytotoxic radical or of the radical of a cytostatic or of a 
cytostatic derivative, and 



C) a CyiUSUlUi; lilUiWU ui a iavxiv-«i ui «* v;ivu««v w ~- - 

derivative. 



2. Conjugate according to Claim 1, characterized in that the linking unit can be 
cleaved by tumour-associated enzymes. 

3. Conjugate according to Claim 1 , characterized in that the linking unit can be 
cleaved by enzymes which are coupled to antibodies with selectivity for 
tumour tissue and thus are addressed to tumour tissue. 

4. Conjugate according to one of the preceding claims, characterized by the 
formula (I) 

CT-AA1 -AA2-AA3-AA4-Sp-IA (I) 



in which 



denotes a cytotoxic radical or a radical of a cytostatic or of a cytostatic 
derivative, which can additionally carry a hydroxyl, carboxyl or amino 
group, 



861 
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AA1 is absent or is an amino acid in the D or L configuration, which can 
optionally carry protective groups or a radical Sp\ 

AA2 is absent or is an amino acid in the D or L configuration, which can 
optionally carry protective groups or a radical Sp 4 , 

AA3 is absent or is an amino acid in the D or L configuration, which can 
optionally carry protective groups or a radical Sp\ 

AA4 is absent or is an amino acid in the D or L configuration, which can 
optionally carry protective groups or a radical Sp\ 



Sp' is an arylaminocarbonyl or an aiylarninothiocarbonyl radical 
having 7-11 carbon atoms, 

Sp is absent, is an aryl aminocarbony 1 or an arylaminothiocarbonyl radical 
having 7-11 carbon atoms or is an alkanedicarboxylic acid radical 
having 3 to 8 carbon atoms or a carbonyl or a thiocarbonyl radical, 

with the proviso that at least one of the radicals AA1 to AA4 and/or Sp is 



I A is a non-peptide radical addressing an c^Pj integrin receptor, which is 
selected from the group consisting of 



in which 



present, 



A) a radical of the formula (II) 
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in which 

5 R 1 is OH, a substituted or unsubstituted alkoxy or cycloalkoxy 

radical, a substituted or unsubstituted aryloxy radical or a 
saturated or unsaturated, optionally substituted heterocyclyloxy 
radical, or optionally represents a direct bond or an atom from 
|Jj the group consisting of N, O and S, via which the radical of the 

□ 1 o formula (II) is bonded to the rest of the conjugate; 

M 

i»! R 2 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 

" radical, a substituted or unsubstituted aryl radical, a saturated 

CJ 

m or unsaturated, optionally substituted heterocyclic radical, an 

|« is optionally substituted alkenyl radical or an optionally substi- 

tuted alkinyl radical, via which the radical of the formula (II) is 
optionally bonded to the rest of the conjugate, or is -NR r 2 , 
-NR r S0 2 R 2 , -NR r COOR 2 ', -NR r COR r , -NR r CONR r 2 or 
-NR r CSNR r 2 ; 



ri 



20 



in which 



R 2 independently of one another is hydrogen, a substituted or 
unsubstituted alkyl or cycloalkyl radical, a substituted or 
25 unsubstituted aryl radical or a saturated or unsaturated, 

optionally substituted heterocyclic radical, or optionally 
represents a direct bond, via which the radical of the formula 
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10 



15 



20 



R 2 ' 4 is a substituted or unsubstituted alkyl or cycloalkyl radical, a 
substituted or unsubstituted aryl radical or a saturated or 
unsaturated, optionally substituted heterocyclic radical, via 
which the radical of the formula (II) is optionally bonded to the 
rest of the conjugate; 

U is a direct bond or a substituted or unsubstituted alkylene 
group, via which the radical of the formula (II) is optionally 
bonded to the rest of the conjugate; 

V is a substituted or unsubstituted alkylene group, -NR r CO or 
-NR 2 S0 2 - via which the radical of the formula (II) is 
optionally bonded to the rest of the conjugate; 

A and B each independently of one another is a 1,3- or 1,4-bridged, 
optionally additionally substituted phenylene group; 

W is a direct bond or a substituted or unsubstituted alkylene 



R 3 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical, a saturated 
or unsaturated, optionally substituted heterocyclic radical, an 
alkylamine radical, an alkyl amide radical or is bonded to one 
of R 4 , Y, R 5 or R 6 , if present, with formation of an optionally 
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substituted heterocyclic ring system, which includes the 
nitrogen atom to which R 3 is bonded and can be saturated or 
unsaturated and/or can contain further hetero atoms; 

R 4 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical, a saturated 
or unsaturated, optionally substituted heterocyclic radical, an 
alkylamine radical, an alkylamide radical or is bonded to one 
of R 3 , Y, R 5 or R 6 , if present, with formation of an optionally 
substituted heterocyclic ring system which includes the 
mtrogen aiom xo wmcu iv ii> uuiwcu ouu *^euu is** oatuiuisAi ^ 
unsaturated and/or can contain further hetero atoms, or 
optionally represents a direct bond, via which the radical of the 
formula (II) is bonded to the rest of the conjugate; 

X is O, N or S; 

m isOorl; 

Y is a direct bond or an optionally substituted alkylene or alkine 
group; 

R 5 is absent, -N0 2 , -CN, -COR r , -COOR 5 ', or is bonded to one of 
R 3 , Y, R 4 or R 6 , if present, with formation of an optionally 
25 substituted carbocyclic or heterocyclic ring system which 

includes X and can be saturated or unsaturated and/or can 
contain further heteroatoms; 



10 



€1 

m 
a 
m 

III 



15 



ffl 



□ 



20 



30 



R 5 ' is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical or a saturated 
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which can be saturated or unsaturated and/or can contain 
further heteroatoms; 

R 6 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
5 radical, a substituted or unsubstituted aryl radical, a saturated 

or unsaturated, optionally substituted heterocyclic radical, an 
alkylaminc radical, an alkylamide radical or is bonded to one 
of R 3 , R\ Y or R 5 , if present, with formation of an optionally 
substituted heterocyclic ring system which includes the 
10 nitrogen atom to which R 6 is bonded and can be saturated or 

^ unsaturated and/or can contain further heteroatoms; 

m 

fr* or 
Sj 

15 B) a radical of the formula (HI) 

n 

a 
m 
nj 

ax 
L iJ 

o 




in which 

20 

R 7 is OH, a substituted or unsubstituted alkoxy or cycloalkoxy 
radical, a substituted or unsubstituted aryloxy radical or a 
saturated or unsaturated, optionally substituted heterocyclyloxy 
radical, or optionally represents a direct bond or an atom from 
25 the group consisting of N, O and S, via which the radical of the 

formula (HI) is bonded to the rest of the conjugate; 
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is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical, a saturated 
or unsaturated, optionally substituted heterocyclic radical, an 
optionally substituted alkenyl radical, an optionally substituted 
aMnyl radical, a hydroxyl radical or an alkoxy radical or is 
bonded to R 9 with formation of an optionally substituted 
carbocyclic or heterocyclic ring system which includes the 
carbon atom to which R* is bonded and can optionally contain 
heteroatoms; 

is hydrogen, a substituted or uiisubsututed alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical, a saturated 
or unsaturated, optionally substituted heterocyclic radical, an 
optionally substituted alkenyl radical, an optionally substituted 
alkinyl radical, a hydroxyl radical or an alkoxy radical or is 
bonded to R 8 with formation of an optionally substituted 
carbocyclic or heterocyclic ring system which includes the 
carbon atom to which R 9 is bonded and can optionally contain 
heteroatoms; 

is -SO 2 R 10 \ -COOR 10 ", -COR 1 *, -CONR ,(r 2 or -CS-NR 1(r 2 , or 
represents a direct bond via which the radical of the formula 
(III) is optionally bonded to the rest of the conjugate; 

independently of one another is hydrogen, a substituted or 
unsubstituted alkyl or cycloalkyl radical, a substituted or 
unsubstituted aryl radical or a saturated or unsaturated, 
optionally substituted heterocyclic radical, via which the 
radical of the formula (III) is optionally bonded to the rest of 
the conjugate; 
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is a substituted or unsubstituted alkyl or cycloalkyl radical, a 
substituted or unsubstituted aryl radical or a saturated or 
unsaturated, optionally substituted heterocyclic radical, via 
which the radical of the formula (III) is optionally bonded to 
the rest of the conjugate; 

is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical or a substituted or unsubstituted aryl radical, 

is hydrogen, CN, a substituted or unsubstituted alkyl or cyclo- 
alkyl radical, a substituted or unsubstituted alkoxy radical or a 
halogen atom; 

is hydrogen, CN, a substituted or unsubstituted alkyl or cyclo- 
alkyl radical, a substituted or unsubstituted alkoxy radical or a 
halogen atom; 

is -(CH 2 )^S0 2 (CH 2 ) 0 -, -(CH^SOjNHCCHJo-, 
-(CHJJ^H-COCCHJ.-, -(CH^CONHtCH,).-, 
-(CH^OCH^CH,).-, -(CH 2 ).CH 2 O(CH 2 ) 0 - > 
<CH0 o COO(CH 2 ) o -, -CCHOoOOCKCH^-, 
-(CH^CH^CKCH^-, -CH^COCH^CH,).-, -NHCONH-, 
KCH a ) a SCH 2 (CH 2 ) 0 ., -(CH^CH.SCCH,),-, 
KCH 2 ).CH 2 SO(CH 2 ) 0 -, -(CHJnSOCHaCCHaV, 
-(CH^CHjSO^CH^- or -(CH^SOjCH^CH,)^, 
where n and o each is an integer of 0 or 1 and n + o < 1 ; 

is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical, a saturated 
or unsaturated, optionally substituted heterocyclic radical or is 
bonded to one of R 13 , R H or R 15 , if present, with formation of 
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an optionally substituted heterocyclic ring system which 
includes the nitrogen atom, to which R 12 is bonded and can be 
saturated or unsaturated and/or can contain further hetero- 
atoms; 

is N, O or S; 

is 0 or 1 ; 

is absent, is -H, a substituted or unsubstiruted alkyl or cyclo- 
alkyl radical, -N0 2 , -CN, -COR 13 ', -COOR l2 \ or is bonded to 
one of R 12 , R u or R 15 with formation of an optionally substi- 
tuted heterocyclic ring system which includes X* and can be 
saturated or unsaturated and/or can contain further hetero- 
atoms; 

is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical or a saturated 
or unsaturated, optionally substituted heterocyclic radical 
which can be saturated or unsaturated and/or can contain 
further heteroatoms; 

is N or S; 

is absent, hydrogen, a substituted or unsubstiruted alkyl or 
cycloalkyl radical, a substituted or unsubstituted aryl radical, a 
saturated or unsaturated, optionally substituted heterocyclic 
radical or is bonded to one of R 12 , R 13 or R 15 , if present, with 
formation of an optionally substituted heterocyclic ring system 
which includes the nitropen atom to which R 14 is bonded and 
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can be saturated or unsaturated and/or can contain further 
heteroatoms; 



U 

Gi 

□ 

SI 



a 
m 

□ 

a 



10 



15 



or 



is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical, a saturated 
or unsaturated, optionally substituted heterocyclic radical or is 
bonded to one of R 12 , R 13 or R 14 , if present, with formation of 
an optionally substituted heterocyclic ring system which 
includes the nitrogen atom to which R 15 is bonded and can be 
saturated or unsaturated and/or can contain further hetero- 
atoms, or optionally represents a direct bond via which the 
radical of the formula (III) is bonded to the rest of the 
conjugate; 



C) a radical of the formula (IV) 




20 



in which 



R 18 is OH, a substituted or unsubstituted alkoxy or cycloalkoxy 
radical, a substituted or unsubstituted aryloxy radical or a 
saturated or unsaturated, optionally substituted heterocyclyloxy 
25 radical, or optionally represents a direct bond or an atom from 
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the group consisting of N, O and S, via which the radical of the 
formula (IV) is bonded to the rest of the conjugate; 



is 0 or 1; 



R 19 is hydrogen, a substituted or unsubstituted alkyl or cycloalkyl 
radical, a substituted or unsubstituted aryl radical, a saturated 
or unsaturated, optionally substituted heterocyclic radical, an 
alkylamine radical, an alkylamide radical, or optionally 
represents a direct bond, via which the radical of the formula 



and their physiologically acceptable salts and stereoisomers. 
Conjugate according to Claim 4, characterized in that 

CT is camptothecin or 9-ammocamptothecin, which can be bonded to the 
rest of the conjugate via the C20-OH group or, in the case of 9-amino- 
camptothecin, via the free amino group; 

AA1 is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of glycine, 
alanine, valine, leucine, isoleucine and phenylalanine; 

AA2 is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of lysine, 
glutamate, histidine, glycine, arginine, ornithine and leucine, and can 
optionally carry protective groups or a radical Sp\ 
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AA3 is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of glycine, 
alanine, valine, leucine, isoleucine and phenylalanine; 

5 AA4 is absent or is a naturally occurring amino acid in the D or L 

configuration, which can optionally carry protective groups or a radical 
Sp\ 



in which 

10 

Sp 4 is a phenylaminocarbonyl or a phenylaminothiocarbonyl radical, 

□ 

m Sp is absent, is a phenylaininocafbonyl or a phenylaminothiocarbonyl 

radical or is an alkanedicarboxylic acid radical having 3 to 6 carbon 



Si 



1 5 atoms or is a caibonyl or a thiocarbonyl radical, 



pj with the proviso that at least one of the radicals AA1 to AA4 and/or 

Sp is present, 



20 IA denotes a non-peptide radical of the formula (II) addressing an 

integrin receptor, 



in which 



25 R 1 is OH, methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t- 

butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy, cyclopropoxy, 
cyclopropylmethoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy, 
phenoxy, benzyloxy, tolyloxy or a substituted derivative thereof, or 
optionally represents a direct bond or an atom from the group 

30 consisting of N, O and S, via which the radical of the formula (II) is 

bonded to the rest of the conjugate; 
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is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 
pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, an optionally substituted alkenyl radical or an optionally 
substituted alkinyl radical, via which the radical of the formula (11) is 
optionally bonded to the rest of the conjugate, or is -NR 2 2 , 
-NR r S0 2 R 2 ", -NR'COORT, -NR r COR 2 ,-NR r CONR r 2 or 
-NR 2 *CSNR 2 ' 2 , 

in »*rV»i/-»V» 
1U nuivn 

independently of one another is hydrogen, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, benzyl, tolyl 
or a substituted derivative thereof, or optionally represents a direct 
bond via which the radical of the formula (H) is bonded to the rest of 
the conjugate; 

is methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, 
isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative thereof, 
-CJA 2 (C11 3 ) 3J 3-aminophenyl, 4-aminophenyl, 2-chlorophenyl, 4- 
chlorophenyl, 4-methoxyphenyl, 2,5-dichlorophenyl, 4-trifluorometh- 
ylphenyl, camphor- 10-yl, 4-t-butylphenyl, 2,5-dimethylphenyl, 3- 
chlorophenyl, 2-methoxy-5-methylphenyl, 2,3,5,6-tetramethylphenyl, 
2,3-dichlorophenyl, 2,6-dichlorophenyl, 2-naphthyl, 3-trifluoro- 
methylphenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chloro-6- 
methylphenyl, 2-chIoro-4-fluorophenyl, 2,5-dimethoxyphenyl, 3,4- 
dimethoxyphenyl, 3-chloro-6-methoxyphenyl, 2- 
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phenyl, 3 -(N -acetyl -6-methoxy)ani line or 8-quinolinyl, via which the 
radical of the formula (II) is optionally bonded to the rest of the 
conjugate; 

U is a direct bond, 

V is an optionally substituted C^-alkylene group, via which the radical 
of the formula (II) is optionally bonded to the rest of the conjugate; 



10 A is a 1,3- or 1,4-bridged phenylene group which is unsubstituted or 
In contains at least one alkoxy radical; 

: * - 

□ 

*J* B is a 1,3- or 1,4-bridged phenylene group which is unsubstituted or 



contains at least one alkyl radical; 



y W is a direct bond or an optionally substituted C^-alkylene group; 

\» - 
1IJ 

v. Y ^ 

□ C is a direct bond or I U ; 

5/ X R 



20 R 3 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2~hexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, C^-alkylamino-C^-alkyl, C^-dialkyl- 

25 amino-C l-4 -alkyl, amino-C^-alkyl, C^-alkyloxy-C^-alkyl, 




or is bonded to one of R\ Y, R 5 or R 6 , if present, with formation of an 
optionally substituted heterocyclic 4- to 6-membered ring system, 
which includes the nitrogen atom to which R 3 is bonded and can be 
saturated or unsaturated and/or can contain further hetero atoms; 

R 4 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-tri- 
methylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl or a 
substituted derivative thereof, C M -alkylamino-C,^alkyl, C^-dialkyl- 
alkyl, amino-C^-alkyl, Cj^-alkyloxy-Ci^-alkyl, one of the 
radicals (al) to (a28) or is bonded to one of R 3 , Y, R 5 or R 6 , if present, 
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with formation of an optionally substituted heterocyclic 4- to 6- 
membered ring system which includes the nitrogen atom to which R 4 
is bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms, or optionally represents a direct bond via which 
5 the radical of the formula (II) is bonded to the rest of the conjugate; 



X is O, N or S; 



Y is a direct bond or a substituted or unsubstituted methylene or methine 

10 group; 

a 

jt: R 5 is absent, is -N0 2 , -CN, -COR 5 , -COOR 5 ' or is bonded to one of R , Y, 

ff 1 R 4 or R 6 , if present, with formation of an optionally substituted 

Si 

Sj carbocyclic or heterocyclic 4- to 6-membered ring system which 

J*' 15 includes X and which can be saturated or unsaturated and/or can 

j^f contain further heteroatoms; 

»J"i 
11! 

•£ 

n R r is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 

u pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclobutyl, cyclo- 

20 pentyl, cyclohexyl, phenyl, benzyl, tolyl or a substituted derivative 
thereof, 



R 6 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclopropylmethyl, 

25 cyclobutyl, cyclopentyl, cyclohexyl, 4-methylcyclohexyl, 3,3,5-tri- 

methylcyclohexyl, 5-methyl-2-hexyl, phenyl, benzyl, tolyl or a substi- 
tuted derivative thereof, C^-alkylamino-C^-alkyi, C^-dialkylamino- 
C lu -alkyl, amino-C^-alkyl, C^-alkyloxy-C^-alkyl, one of the 
radicals (al) to (a28) or is bonded to one of R 3 , Y, R 4 or R\ if present, 

30 with formation of an optionally substituted heterocyclic 4- to 6- 
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is bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms. 

6. Conjugate according to Claim 5, characterized in that 

5 

R 1 represents a direct bond or an atom from the group consisting of N, O 
and S, via which the radical of the formula (II) is bonded to the rest of 
the conjugate; 

10 and the other radicals of the formula (II) are as defined in Claim 5. 

7. Conjugate according to Claim 5, characterized in that 

R 4 represents a direct bond, via which the radical of the formula (II) is 
1 5 bonded to the rest of the conjugate; 



II j and the other radicals of the formula (II) are as defined in Claim 5. 

O 

Q 8. Conjugate according to Claim 5, characterized in that the radical of the 

20 formula (II) is linked to the rest of the conjugate via a radical in the a- or p- 

position relative to the carboxyl group, 

and the other radicals of the formula (II) are as defined in Claim 5. 

25 9. Conjugate according to Claim 4, characterized in that 

CT is camptothecin or 9-aminocamptothecin, which can be linked to the rest 
of the conjugate via the C20-OH group or, in the case of 9-amino- 
camptothecin, via the free amino group; 

30 
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AA1 is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of glycine, 
alanine, valine, leucine, isoleucine and phenylalanine; 

AA2 is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of lysine, 
glutamate, histidine, glycine, arginine, ornithine and leucine, and can 
optionally carry protective groups or a radical Sp', 

AA3 is absent or is a naturally ocxnirring amino acid in the D or L 

WAJUtUg UlOU V/AX, VT1UV11 lO OV1WVW f-j*. ^ — — - c — o~j » 

alanine, valine, leucine, isoleucine and phenylalanine; 

AA4 is absent or is a naturally occurring amino acid in the D or L 
configuration, which can optionally carry protective groups or a radical 
Sp\ 

in which 

Sp* is a phenylaminocarbonyl or a phenylaminothiocarbonyl radical, 

Sp is absent, is a phenylaminocarbonyl or a phenylarmnothiocarbonyl 
radical or an alkanedicarboxylic acid radical having 3 to 6 carbon atoms 
or a carbonyl or a thiocarbonyl radical, 

with the proviso that at least one of the radicals AA1 to AA4 and/or 
Sp is present, 



IA is a non-peptide radical of the formula (H) addressing an ct^ integrin 
receptor, 
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in which 

R l is OH, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, t-butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy, 
5 cyclopropoxy, cyclopropylmethoxy, cyclobutoxy, cyclo- 

pentoxy, cyclohexoxy, phenoxy, benzyloxy, tolyloxy or a 
substituted derivative thereof, or optionally represents a direct 
bond or an atom from the group consisting of N, O and S, via 
which the radical of the formula (II) is bonded to the rest of the 
1 0 conjugate; 

R 2 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 

W- butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 

M 

\\ butyl, cyclopentyl, cyclohexyl, phenyl, benzyl, 4-amino- 

| u 15 benzyl, tolyl, phenylethyl, a substituted derivative such as 4- 

C3 aminobenzyl or a saturated or unsaturated, optionally substi- 

f V tuted heterocyclic analogue thereof; an optionally substituted 

*fi alkenyl radical, an optionally substituted alkinyl radical, via 

C? which the radical of the formula (II) is optionally bonded to the 
20 rest of the conjugate; 

U is a direct bond or an optionally substituted C^-alkylene group 
such as -<M(C^-3-NH)- or -CH^gH^NH)-, via which the 
radical of the formula (II) is optionally bonded to the rest of 
25 the conjugate; 

V is -NR 20 CO- or -NR^SCV; 



30 



is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, 
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benzyl, tolyl, phenylethyl, phenylpropyl, phenoxyethyl or a 
substituted derivative thereof, 

is a 1,3- or 1,4-bridged phenylene group which is unsubstituted 
or contains at least one alkoxy radical; 

is a 1,3- or 1,4-bridged phenylene group which is unsubstituted 
or contains at least one alkyl radical; 

is a direct bond or an optionally substituted C^j-alkylene 

group; 



is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, 4-methyl- 
cyclohexyl, 3,3,5-trimethylcyclohexyl, 5-methyl-2-hexyl, 
phenyl, benzyl, tolyl or a substituted derivative thereof; C M - 
alkylamino-C , ^-alkyl, C^-dialkylamino-C^-alkyl, amino-C M - 
alkyl, C^-alkyloxy-C^-alkyl, one of the radicals (al) to (a28) 
or is bonded to one of R\ Y or R 6 , if present, with formation of 
an optionally substituted heterocyclic 4- to 6-membered ring 
system, which includes the nitrogen atom to which R 3 is 
bonded, and can be saturated or unsaturated and/or can contain 
further hetero atoms; 



is 




is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 



4 
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propylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, 4-methyl- 
cy clohcxyl, 3,3,5 - trimethylcy clohexy 1 , 5 -methy 1-2-hexyl, 
phenyl, benzyl, tolyl or a substituted derivative thereof, C M - 
alkylamino-C^-alkyl, C^-dialkylamino-C^-alkyl, amino-C,^- 
alkyl, C^-alkyloxy-C^-alkyl, one of the radicals (al) to (a28) 
or is bonded to one of R 3 , Y or R 6 , if present, with formation of 
an optionally substituted heterocyclic 4- to 6-membered ring 
system, which includes the nitrogen atom to which R 4 is 
bonded and can be saturated or unsaturated and/or can contain 
further heteroatoms, or optionally represents a direct bond via 
which the radical of the formula (0) is bonded to the rest of the 
conjugate; 

is O or S; 

is a direct bond or a substituted or unsubstituted methylene or 
methine group; 

is absent; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, 4-methyl- 
cyclohexyl, 3,3 ,5-rrimethylcyclohexyl, 5-methyl-2-hexyl, 
phenyl, benzyl, tolyl or a substituted derivative thereof; C,^- 
alkylamino-C^-alkyl, C^^ialkylamino-C^-alkyl, amino-C,^- 
alkyl, C M -alkyloxy-C M -alkyl, one of the radicals (al) to (a28) 
or is bonded to one of R 3 , Y or R\ if present, with formation of 
an optionally substituted heterocyclic 4- to 6-membered ring 
system which includes the nitrogen atom to which R 6 is 
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bonded, and can be saturated or unsaturated and/or can contain 
further heteroatoms. 

Conjugate according to Claim 9, characterized in that 

R 1 represents a direct bond or an atom from the group consisting of N, O 
and S, via which the radical of the formula (II) is bonded to the rest of 
the conjugate; 

and the other radicals of the formula (II) are as defined in Claim 9. 
Conjugate according to Claim 9, characterized in that 

R 4 represents a direct bond, via which the radical of the formula (II) is 
bonded to the rest of the conjugate; 

and the other radicals of the formula (II) are as defined in Claim 9. 

Conjugate according to Claim 9, characterized in that 

the radical of the formula (II) is linked to the rest of the conjugate via a 
radical in the a- or P-position relative to the carboxyl group; 

and the other radicals of the formula (II) are as defined in Claim 9. 

Conjugate according to Claim 4, characterized in that 

CT is camptothecin or 9-aminocamptothecin, which can be linked to the rest 
of the conjugate via the C20-OH group or, in the case of 9-amino- 
camptothecin, via the free amino group; 
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AA1 is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of glycine, 
alanine, valine, leucine, isoleucine and phenylalanine; 

AA2 is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of lysine, 
glutamate, histidine, glycine, arginine, ornithine and leucine, and can 
optionally carry protective groups or a radical Sp\ 

AA3 is absent or is a naturally occurring amino acid in the D or L 
configuration, which is selected from the group consisting of glycine, 
alanine, valine, leucine, isoleucine and phenylalanine; 

AA4 is absent or is a naturally occurring amino acid in the D or L 
configuration, which can optionally carry protective groups or a radical 
Sp«, 

in which 

Sp* is a phenylaminocarbonyl or a phenylaminothiocarbonyl radical, 

Sp is absent, is a phenylaminocarbonyi or a phenylaminothiocarbonyl 
radical or is an alkanedicarboxyiic acid radical having 3 to 6 carbon 
atoms or a carbonyl or a thiocarbonyl radical, 

with the proviso that at least one of the radicals AA1 to AA4 and/or 
Sp is present, 

IA is a non-peptide radical of the formula (III) addressing an integrin 
receptor, 
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in which 

R 7 is OH, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, t-butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy, 
cyclopropoxy, cyclopropylmethoxy, cyclobutoxy, cyclo- 
pentoxy, cyclohexoxy, phenoxy, benzyloxy, tolyloxy or a 
substituted derivative thereof, or optionally represents a direct 
bond or an atom from the group consisting of N, O and S, via 
which the radical of the formula (III) is bonded to the rest of 
the conjugate; 

R* is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
. butyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, benzyl, 
tolyl or a substituted derivative thereof -OH, methoxy, ethoxy, 
propoxy, butoxy, pentoxy, hexoxy, benzyloxy or is bonded to 
R 9 with formation of an optionally substituted 3- to 6- 
membered carbocyclic or heterocyclic ring system, which 
includes the carbon atom to which R 8 is bonded and can 
optionally contain heteroatoms; 

R 9 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyi, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
butyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, benzyl, 
tolyl or a substituted derivative thereof, -OH, methoxy, ethoxy, 
propoxy, butoxy, pentoxy, hexoxy or is bonded to R 8 with 
formation of an optionally substituted 3- to 6-membered 
carbocyclic or heterocyclic ring system which includes the 
carbon atom to which R 9 is bonded and can optionally contain 
heteroatoms; 
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is S0 2 R ,cr , -COOR 10 , -COR 10 *, -CONR l0 ' 2 or -CSNR'% or 
represents a direct bond, via which the radical of the formula 
(III) is optionally bonded to the rest of the conjugate; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyL, cyclo- 
butyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, benzyl, 
tolyl or a substituted derivative thereof; -C^CI^, 
-C 6 (CH 3 ) 3 , -CH 2 C 6 H 2 (CH 3 ) 3 , 2-chlorophenyl, 3-chlorophenyl, 
4-chlorophenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 3,4- 
dichlorophenyl, 2,5-dichlorophenyl, 3,5-dichlorophenyl, 2,6- 
dichlorophenyl, 4-chlorophenylmethyl, 2,4-dichloro-phenyl- 
methyl, 2,6-dichlorophenyImethyl, 3-aminophenyl, 4-amino- 
phenyl, 2-methoxycarbonylphenylmethyl, 3-trifluoro- 
methylphenyl, 4-trifluoromethylphenyl, 3 ,5-bis(trifluoro- 
methyl)phenyl, 4-trifluoromethoxyphenyl, phenylmethyl, 2- 
acetamido-4-methylthiazol-5-yl, phenylethyl, 1 -phenylpropyl, 
(S)-(+)-camphor-10-yl, (R)-(-)-camphor-10-yI, 2-phenylethen- 
yl, 2-thiophenyl, 4-methoxyphenyl, 3,5-dimethoxyphenyl, 3- 
methylphenyl, 4-methylphenyl, 4-t-butylphenyl, 4-propylphen- 
yl, 2,5-dimethylphenyl, 2-methoxy-5 -methylphenyl, 2,3,5,6- 
tetramethylphenyl, 1-naphthyl, 2-naphthyl, 4-fluoro-phenyl, 
2,4-difluoropheiiyl, 2-chloro-6-methylphenyl, 2-chloro-4- 
fluorophenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3- 
chloro-6-methoxyphenyl, 2-trifluoromethylphenyl, 2-alkyl- 
sulphonylphenyl, 2-arylsulphonylphenyl, 3-(N-acetyl-6- 
methoxy)aniline, 4-acetamidophenyl, 2,2,2-trifluoroethyl, 5- 
chloro-3-methylbenzothiazol-2-yl, N-meth-oxycarbonyl- 
piperidin-3-yl, thiophen-2-yl, isoxazol-5-yl, ethoxy, . 2- 
chloropyridin-3-yl, pyridin-3-yl, benzyloxy, 5-methylisoxazol- 
3-yl, 1-adamantyl, 4-chlorophenoxymethyl, 2,2- 
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dimcthylcthcnyl, 2-chloropyridine-5 -methyl, 5,7-dimethyl- 
l,3,4-triazaindolizin-2-yl, (S)-camphan-l-yl, (R)-camphan- 1 -yl 
or 8-quinolinyl; 



10 

□ 

m 



<J1 

Si 



ni 
b 



is a C^-alkyl radical, a C^-cycloalkyl radical, a substituted or 
un substituted aiyl radical or a saturated or unsaturated, 
optionally substituted heterocyclic radical, via which the 
radical of the formula (III) is optionally bonded to the rest of 
the conjugate; 



R*' ic hk-yrr^n^rr^ri -m «»+Vt * rl a*t»>1 — - — .1 -* 1 1 * 



butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclo- 
heptyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 5- 
15 methyl-2-hexyL, phenyl, ben2yl, tolyl or a substituted 

derivative thereof; C^-alkylamino-C^-alkyl, C^-dialkyl- 
jjj amino-C^-alkyl, amino-C^-alkyl, C IU -alkyloxy-C^-alkyl, di- 

Q alkylamino-C^-alkyl, amino-C^-alkyl, C M -alkyloxy-C M - 

° alkyl or 
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is hydrogen, CN, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclo- 
propyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
methoxy, trifluoromethoxy, ethoxy, propoxy, butoxy, pentoxy 
or hexoxy, fluorine, chlorine, bromine or iodine; 

is hydrogen, CN, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclo- 
propyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
methoxy, trifluoromethoxy, ethoxy, propoxy, butoxy, pentoxy 
or hexoxy, fluorine, chlorine, bromine or iodine; 

is -NHS0 2 -, -CH 2 NHS0 2 -, -NHS0 2 CH 2 -, -S0 2 NH-, 
-CH 2 S0 2 NH-, -S0 2 NHCH 2 -, -NHCO-, -CH 2 NHCO-, 
-NHCOCPV, -CONH-, -CH 2 CONH-, -CONHCH 2 -, -OCH 2 -, 
-CH 2 OCH 2 , -OCH 2 CH 2 -, -CH 2 0- or -CH 2 CH 2 0-; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclo- 
heptyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 5- 
methyl-2-hexyl, phenyl, benzyl, tolyl or a substituted 
derivative thereof, C^-alkylamino-C^alkyl, C^-dialkyl- 
amino-C^-alkyl, amino-C^-alkyl, C M -alkyloxy-C M -alkyl, 
one of the radicals (al) to (a28) or is bonded to one of R 13 , R u 
or R 15 , if present, with formation of an optionally substituted 
heterocyclic 4- to 6-membered ring system which includes the 
nitrogen atom to which R 12 is bonded and can be saturated or 
unsaturated and/or can contain further hetero atoms; 
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is 0 or 1; 

is absent, is -H, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, cyclo- 
propyl, cyclobutyl, cyclopentyi, cyclohexyl, cycloheptyl, -N0 2 , 
-CN, -COR r , -COOR 7 *, or is connected to one of R 12 , R u or R 15 
with formation of an optionally substituted carbocyclic or 
heterocyclic 4- to 6-membered ring system which includes X 4 
and can be saturated or unsaturated and/or can contain further 
heteroatoms; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
butyl, cyclopentyi, cyclohexyl, cycloheptyl, phenyl, benzyl, 
tolyl or a substituted derivative thereof; 

is N or S; 

is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, 
cyclopropylmethyl, cyclobutyl, cyclopentyi, cyclohexyl, 
cycloheptyl, 4-methylcyclohexyl, 33,5-riimethylcyclohexyl, 5- 
methyl-2-hexyl, phenyl, benzyl, tolyl or a substituted 
derivative thereof, C^-alkylaniino-C^-alkyl, C^-dialkyl- 
amino-C^-alkyl, amino-C^-alkyl, Cj^-alkyloxy-C^-alkyl, 
one of the radicals (al) to (a28), or is bonded to one of R 12 , R 13 
or R 15 , if present, with formation of an optionally substituted 
heterocyclic 4- to 6-membered ring system which includes the 
nitrogen atom to which R u is bonded and can be saturated or 
unsaturated and/or can contain further heteroatoms; and 
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R 15 is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t- 
butyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropyl, cyclo- 
propylmethyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclo- 
5 heptyl, 4-methylcyclohexyl, 3,3,5-trimethylcyclohexyl, 5- 

methyl-2-hexyl, phenyl, benzyl, tolyi or a substituted 
derivative thereof, C^-alkylamino-C^-alkyl, C M -dialkyl- 
amino-C,^-alkyl, amino-C^-alkyl, C M -alkyloxy-C M -alkyl, 
one of the radicals (al) to (a28) or is bonded to one of R 12 , R 13 
10 or R H , if present, with formation of an optionally substituted 

|j] heterocyclic 4- to 6-membered ring system which includes the 

0) nitrogen atom to which R 15 is bonded and can be saturated or 

01 unsaturated and/or can contain further heteroatoms, and or 



optionally represents a direct bond via which the radical of the 



^ 15 formula (III) is bonded to the rest of the conjugate. 

1 4. Conjugate according to Claim 13, characterized in that 



□ 

CJ R 7 represents a direct bond or an atom from the group consisting of N, O 

20 and S, via which the radical of the formula (II) is bonded to the rest of 

the conjugate; 

and the other radicals of the formula (III) are as defined in Claim 13. 

25 1 5. Conjugate according to Claim 13, characterized in that 

R 15 represents a direct bond, via which the radical of the formula (III) is 
bonded to the rest of the conjugate; 



30 



and the other radicals of the formula (III) are as defined in Claim 13. 



si 
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16. Conjugate according to Claim 13, characterized in that 

the radical of the formula (HI) is linked to the rest of the conjugate via a 
radical in the a- or P-position relative to the carboxyl group, 

5 

and the other radicals of the formula (III) are as defined in Claim 13. 

1 7. Conjugate according to Claim 4, characterized in that 

10 IA is a non-peptide radical of the formula (IV) addressing an integrin 



receptor, 

q\ wherein 



ft* 1 5 R 18 represents a direct bond or an atom from the group consisting 

!□ of N, O and S, via which the radical of the formula (TV) is 

n i bonded to the rest of the conjugate; 



Q and the other radicals are as defined in Claim 4. 

20 

1 8. Conjugate according to Claim 4, characterized in that 

IA is a non-peptide radical of the formula (IV) addressing an ct v p 3 integrin 
receptor, 



wherein 

R 19 represents a direct bond, via which the radical of the formula 
(IV) is bonded to the rest of the conjugate; 

and the other radicals are as defined in Claim 4. 
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Process for the preparation of conjugates according to Claim 4, comprising 

[A] the reaction of a compound from the group of compounds of the 
formulae (II), (III) and (IV), which has a free or optionally activated 
carboxyl function, 

with a compound of the formula (la) which has a free primary or 
secondary amino group 

CT-AA 1 -AA2-AA3-AA4-Sp (la) 
in which all radicals have the meaning indicated in Claim 5, 
in the presence of a base; 

or 

[B] the reaction of a compound from the group of compounds of the 
formulae (II), (HI) and (IV), which has a free primary or secondary 
amino function, 

with a carbonic acid derivative such as, for example, phosgene, thio- 
phosgene or a chloroformic acid ester, if appropriate in the presence of 

a base, 

followed by the reaction with a compound of the formula (la) which 
has a free primary or secondary amino group 



CT-AA 1 -AA2-AA3 - AA4-Sp 
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and 



m 

N 

m 15 



if appropriate the removal of protective groups and/or derivatization of 
nitrogen atoms present at preferred points of time in the preparation 
process and/or conversion of the compound obtained into the free acid 
and/or conversion of the compound obtained into one of its 
physiological salts by reaction with an inorganic or organic base or 
acid; 



10 or 



□ 

tJl [C] the reaction of a cytotoxic compound or of a cytostatic or of a 

cytostatic derivative CT which contains a free primary or secondary 
amino group, 



£| with a carbonic acid derivative such as, for example, phosgene, thio- 

ls ! phosgene or a chloroformic acid ester in the presence of a base, 

Q 

i=\ followed by the reaction with a compound from the group of 

20 compounds of the formulae (II), (III) and (IV), which has a free 

primary or secondary amino function, 



and 



25 if appropriate the removal of protective groups and/or derivatization of 

nitrogen atoms present at preferred points of time in the preparation 
process and/or conversion of the compound obtained into the free acid 
and/or conversion of the compound obtained into one of its 
physiological salts by reaction with an inorganic or organic base or 

30 acid; 
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or 

[D] the reaction of a compound from the group of compounds of the 
formulae (II), (III) and (IV), which contains a free primary or 
secondary amino function, 

with a compound of the formula (la) which contains a free or 
optionally activated carboxyl function 

CT-AA 1 -AA2-AA3 -AA4-Sp (la) 

in which all radicals have the meaning indicated in Claim 5, 

in the presence of a base; 

and 

if appropriate the removal of protective groups and/or derivatization of 
nitrogen atoms present at preferred points in time in the preparation 
process and/or conversion of the compound obtained into the free acid 
and/or conversion of the compound obtained into one of its 
physiological salts by reaction with an inorganic or organic base or 
acid. 

Process according to Claim 19, characterized in that all steps of the process 
are carried out on a solid phase. 

Medicament, comprising at least one of the conjugates according to one of 
Claims 1 to 18. 
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22. Use of compounds according to one of Claims 1 to 18 for the production of 
medicaments for the treatment of carcinomatous disorders. 
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Integrin-mcdiated drug targeting 

Abstract 

The present invention relates to cytostatics which have a tumour-specific action as a 
result of linkage to o v P 3 integrin antagonists via preferred linking units. The preferred 
linking units guarantee serum stability of the conjugate of cytostatic and a^ 2 integrin 
antagonist and at the same time the desired intracellular action in tumour cells as a 
result of their enzymatic or hydrolytic cleavability with release of the cytostatic 



